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FOR | 
DEPENDABLE 
DELIVERIES 
OF 


NATURAL GASOLINE 


WHATEVER THE GRADE 
WHATEVER THE VOLUME 








WHERE, WHEN and the WAY 
You waut et! 


OM") Wao 53\ 53) Slat 


PETROLEUM CORPORATION 


TULSA, OKLAHOMA 


EXPORT TERMINALS: CORPUS CHRIST!, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 














ETHYL’S 
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ANTIKNOCKS 





OPENS THE DOOR TO 








BEST COST EFFECTIVENESS 








Mixed le equilil 
I i TML—are offe 1 in three l 
1TLA-25¢ “MLA-500” a *‘MLA-750.”" TI 
t 1OW ava I ie roa periormance superior to that experienc 
at vith TEL alone. In add TELMEL” comp: i 
i | pl il x es PEI 'ML—have also s} 
£ ittra i i n some fuels while } | 
a 4 mir I 
Ethyl Corporation is eminently we l equipped to a 
NEW COMPOUNDS SHOW PROMISE refiner in the selection of the proper antiknock to fit 
¢ 41 requirements and marketing object 
KI et I etailed information on Ethyl’s complete rangé 
i rML, wit atility, antiknocks and other Et} products a 
} t r 
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ee 
cwenen)// ETHYL CORPORATION, 100 PARK A\ , NEW YORK 17, N A. 
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IF YOU’RE PLANNING TO BUILD A NEW 
PLANT TO MAKE ANY OF THESE CHEMICALS... 


“= _ ACROLEIN 
AMMONIUM j 
BENZOL - BERYLLIUM f 
BUTYLENES - BUTYNEDIOL 
CARBON 


ACETALDEHYDE 


ACETIC ACID - ACETONE - ACETYLENE 
ALLETHRIN - ALUMINUM TRIETHYL - AMMONIA — 
» AMMONIUM SULFATE — 


NITRATE - AMMONIUM PICRATE 


METAL - BISPHENOL - BUTADIENE - BUTANEDIOL - N-BUTANOL 
- CARBON BLACK - CARBON = 


MONOXIDE 
CHLOROFORM CHLORTOLUENE 


BUTYROLACTONE - CAPROLACTAM 
- DI-AMMONIUM PHOSPHATE 


TETRACHLORIDE - CAUSTIC SODA - CHLORINE - CHLOROBENZENE 
COMPLEX FERTILIZERS - CUMENE - CYCLOHEXANOL - DIACETONE 
. DI-ISOBUTYL ALCOHOL DIMETHYL FORMAMIDE -EPON® 
SS" ETHYL CHLORIDE ETHYLENE ETHYLENE 
FORMALDEHYDE FURFURAL 


— ALCOHOL 


— DIKETENE 


DICHLOROBENZENE 








DICHLORETHANE 
RESIN EPOXY RESINS ETHANOL ETHYLBENZENE = 
DICHLORIDE - ETHYLENE GLYCOL - ETHYLENE OXIDE - FATTY — ALCOHOLS 
HEAVY WATER HYDROGEN HYDROGEN CHLORIDE => HYDROGEN CYANIDE HYDROGEN SULFIDE 
ISOBUTYLENE !ISOPROPANOL.- ISOPROPYL ALCOHOL => LAMP BLACK MAGNESIUM SULFATE MERCURIC 
NITRATE - METHANOL - METHYL ETHYL KETONE => METHYL ISOBUTYL KETONE -NAPHTHALENE-NITRIC ACID 
NITROCHALK - NITROUS OXIDE - OXYGEN = PHENOL PHTHALIC ANHYDRIDE POLYBUTADIENE 
POLYVINYL ALCOHOL - POLYVINYL = PYRROLIDONE POTASSIUM CYANIDE . PROPARGYIL 
ALCOHOL PROPYLENE = PROPYLENE DIMER, TETRAMER PYRROLIDONE RUBBER 
COPOLYMERS = SODIUM CYANIDE SODIUM HYDROXIDE STYRENE LFURIC 
ACID - SURFACTANTS + TETRAMER + TOLUENE TRICHLORETHYLENE 
URANIUM OXIDE UREA - VINYL 


XYLENES 





TRICHLOROBENZENE 


» VINYL PYRROLIDONE 


ACETATE 





TALK TO LUMMUS FIRST. ..LUMMUS’ 


WORLD-WIDE ORGANIZATION HAS HANDLED THESE AND MANY MORE 


London 


New York 
J. _VW ZZ Madrid 
The Hague 


Newark, N. 
Oe Houston 
,//) | | 
Washington, D. C. Paris 
C(OOODS Montreal 
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INDUSTRY 





ENGINEERS AND CONSTRUCTORS FOR 
385 MADISON AVENUE, NEW YORK 17.N.Y. 
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Industry Men in Government PP ( 
It's no sin to be an oil ma the eyes of Presid And Sw PP¢ 
Kennedy. Unlike some of his predecess it the White 
House, he has been turni to the ranks of o ink “a i 
gas to fill some of the t ove ent posts. All sig , 
ure that he will continue t o this he future, fe - 
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Your fastest way to locate those refiners 
y ‘ y » ms ; >4 Ve 7 TC ‘ > > ‘«é 
who have Equilibrium Catalysts for sale 
is to use thisynew service from Davison. 
T } ~S 
—— 
» 2, > - 
? ~ = 
: ” PSbe 
? SESS = ~~ = 
YSSSSSSSOow 
b 
? 
» 
, 
‘THE CATLOCATER 
dé * A | - 7 - 
AUGUST, 1961 
As a part of our continuing customer service program, Davison pro- 
vides this bi-weekly availability bulletin on Equilibrium Fluid Cracking 
Catalysts. The sources listed herein and quantities available are con- 
stantly subject to change so that these figures are approximations only, 
based on the latest information available at the time of this mailing. 
Whenever you need information or assistance 
concerning Cracking Catalysts, Mullite, Alumi- GRACE 
nas, Microtraps, and allied products, the num- 
ber to call is 727-3912 in Baltimore. DAVISON CHEMICAL 
AVAILABILITY OF EQUILIBRIUM FLUID CRACKING CATALYSTS 
TYPE | QUANTITY SOURCE 
13% 50 Tons Fphymis Refining Company, Midtown, U.S.A. 
> 
+ 
Te ee ee SOO 9 I on —.,, <r Me 
*The CATLOCATER is free on request to anyone interested in Equilibrium Catalyst. Listings are inserted as a service 
Call the number above or write 
W. R. GRACE & CO., Davison Chemical Division, 101 N. Charles St., Baltimore 3, Md., Att: Mr. J. W. Cugle - Catlocater Dept 
NOVEMBER, 1961 5 








WODECO’s 


economical 


RACKING PROCESS 
































> 
THIS 12,000 FT. DRILLING BARGE “VENMAC Ili" 
} K , 
H 
When emergencies occur time saving is vital! 
Here’s why faster, safer. sub-sea completions are yours with WODECO 
Marine Drilling Equipment. The derrick shown at rig sht is designed to rack 
10,000 ft. of drill pipe in 60 ft. stands, a tremend time advantage in triy 
time. Handling of drill pipe, especially drill a eg risers and B.O.P. assem 
blies, by standing back in the derrick also provides significant time saving 
over competitive floating vessels employing a conventional deck r 
rack only 
This is only one phase of Sub-Sea and Offshore Drilling where WODECO 
can provide great savings. WODECO supplies equipment, trained crews, and 
expeyienced supervisor personnel for world-wide marine operations. Since 
1950 WODECO and HANEY-WILLIAMS DRILLING COMPANY have 
operated in the United States, Mexico, Uraguay, Brazil, Ecuador, and Alas} 
WODECO Offs hore Drilling Contractors are specialists in exploratory dr 
ing and sub-sea ¢ ompl tions from floating vessels 
p 
SPECIAL FEATURE!  «: 
I Ps ( 
PROVISION FOR 25 WELLS on ¢! | 
Stand | ft ¢ f } () ( ’ tf ( r ( f I Orig 
AC elects é } f ting f P NO TUG NEEDED 
I n 1 f+ f vat ©2 leg ¢ WODECO | 
ni¢ In ope! ¢ | t if ol er ‘ 
derri WODECO At F 
Sz ’ en enmllel 
* 
4 





WESTERN OFFSHORE DRILLING & EXPLORATION CO. (WODECO) 


A Subsidiary of 


HANEY AND WILLIAMS DRILLING co. 


21 vears of drilling know-how e Long Beach, California « Telephone iArfield 4 « Cable: HAWDRII 
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Cast Steel 
Wedge 
Gate 
Valve, 
Series 150 






Cast Steel 
Wedge 
Gate 
Valve 


Series 300 


Cast Steel 
Swing Check Valve 





Mark Ill 
Super 
Valve, 
Butt 


verload Different 
Gauge 
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TO THE OIL & ALLIED 
INDUSTRIES FROM 


SYDNEY SMITH & SONS 
(NOTTINGHAM) LTD. 
BASFORD WORKS, EGYPT ROAD, NOTTINGHAM, ENGLAND 


Pr € Nottingham 75031234 Gra 


LONDON OFFICE Tom Bagnall Limited 6 Lygon Place ondon § 1 hone SLO 7294/5 
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TEST OF OIL-FIRED SNOW REMOV 


“The task of expanding our industry’s market must be undertaken by 
individual companies. Aggressive efforts are required by each of us if 
the challenge is to be met. We have research and development facilities 
and people second ta none. Let’s use them to develop newer and larger 
markets for oil products.” M. J. Rathbone, President 


Standard Oil Company (New Jersey) 


(WHOSE PRINCIPAL U.S. OPERATING AFFILIATE IS HUMBLE OIL & REFINING COMPANY) 
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No gas! No liquid! A SOLID seal! 













- 
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ee 
nothing can disable 
< 
. , . . > . > 
General American’s new cushion seal for floating roofs 
+t WHY THE NEW GENERAL AMERICAN 
t EverSeal IS FAR BETTER 
t bur r THAN ANY TUBE TYPE SEAL 
. * ao ] 1. N 1 or ga 
I | 2% pla re lor nw AKI r 
BUNA “D I rs A i 1odate a 10 iria 
v ae ' innular space | n roof and she 
7 i > . 1.N par i y rrod 
Cc le ther seal 
6. Perr | ivel of roof, yet rides easily over 
ut ‘ projections on shell and maintains seal 
Mat I 7. Protected from sun, rain, snow and dirt by the 
Evers Wi ’ = whe L J General American weather hood 
iy -7 8. Eliminates buildup of vapors in seal area 
: 9. Will not freeze to sides of tank 
( 1 i ™ 10. Provides full protection for oxygen-sensitive stoct 
t Rights Reserved 
b Overseas Divi n 
7 
| 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
380 Madison Avenue * New York 17, New York 
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4 Ashmore, Benson, Pease & Co. Africa (Pty.) Ltd. A. E. Goodwin Ltd Carl Spaeter, G.m.b.H The Toronto Iron Works, Ltd 
P. 0. Box 8608 315 Parramatta Road, Auburn Postfach 3928 629 Eastern Avenue 
Johannesburs uth Africa Sydney, N. S. W., Australia Saarlandstrasse 2-30 Toronto, Ontario, Canada 
Hamburg 33, West Germany Tsukishima Kikai Co., Ltd 
Societa per Azioni Forni ed Impianti Redheugh tron & Steel Co. Ltd 9, 5-chome, Tsukishima-dori 
Industriali Ingg. de Bartolomeis Teams, Gateshead rae poem Senatastareng Corporation Chuo-ku, Tokyo, Japan 
Via Settembrin Durham, England POBx3 Vereinigte Osterreichische Eisen 
milan, Waly Kaohsiung. Taiwan (Formosa) und Stahiwerke A. G 
: Sanson Vasconcellos Comercio e VOEST 
Etabits. Delattre et Frouard Reunis Industria de Ferro, S. A T. |. W. Western Ltd Postfach Nr. 2 
Rue de la Bienfaisance. 39 Avenida Rio Bra Q Andar 97th Street and 126 Avenue Muldenstrasse Nr. 5 
Paris 8, France Janeiro, Bra Edm Alberta, Canada Linz-Donau, Austria 
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Oil Consumption Slows Up in Half-Year field (Yorkshire), was initiated 1 rT 
products into UK inland : 





Deliveries of petroleum 





consumption excludi g bunkers lor tor gen-goins . 
P 1 : "4 2 . ex from star urd horizont 
ships) totalled 23,171,887 long tons in the first six 
months of 1961, an increase of 1,946,775 tons ; ; F . 
f 
9.2% over the same period of last year. In 196 o 


the rise over the first half of 1959 was far higher 


collated on behalf of the UK Petroleum Industry Ad Fawley refinery to orders pla y Foster Wi 
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Equipment Orders in the Six Months Distillers’ Expansion Program 

The lue of orders for materials and equipment An indication of the high lev pla 
placed in the UK by oil compar s totalled £5% by 
million in the first half of this year, according t Ma 
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I ombat corrosion, with econ 


omy, CBal’s Hortonclad was selected 
for this 17-foot diameter reactor for 
a petroleum catalytic reforming unit 
It is one of five fabricated for Shell 
Oil Company's Wood River, Il. refin- 
ery supplied through Arthur G. McKee 
Company. 

Hortonclad, produced by a special 
CBal process, provides the same ben- 
efits as solid corrosion-resistant ma 
terial at substantially less cost. The 


3.65” thick plate used in this reactor, 


An exclusive 


1961 








} 


for example, consists of 44” Type 405 
stainless clad to carbon steel 

A wide selection of cladding and 
backing materials, fully meeting or 
exceeding ASME and ASTM specifi- 
cations, is available. 

Look into the cost advantages of 
equipment fabricated of Hortonclad 
for your next job. Write for Bulletin 
G-43. Chicago Bridge « Iron Com- 
pany, 332 S. Michigan Ave., Chicago 
4, Illinois. Offices and subsidiaries 
throughout the world. 


m 


: 
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Only CB&I 
Vacuum Bonds 
Clad Plates 


Hortonclad, available only in 
CBal-fabricated vessels and 
other clad structures, is a 
composite metal having an in- 
tegral and continuous bond 
produced by a high vacuum 
bonding process. 

Thickness remains un- 

changed. 

Harmful gases are excluded 

Clean, strong uniform bond 

is produced. 

High quality finish is main- 

tained. 
This is why Hortonclad is 
superior to ordinary cladded 
metals for corrosion resist- 
ance and design economy. 
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PIPELINES 
NYWHERE 


Burden provides complete pipeline system 
construction anywhere in the world... 
DRILLING / REFINERY, CHEMICAL PLANT 
AND MISSILE BASE CONSTRUCTION 
THROUGH AFFILIATED COMPANIES 


0. R. BU R D EN CONSTRUCTION CORP. 


PIPELINE CONSTRUCTION AND RECONDITIONING 
P. O. BOX 5216/ TULSA, OKLAHOMA, U.S.A 











EL. J. ROBINSON 


British Equipment News 
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Frederic R. Harris 
Ine. 


Consulting Engineers 














INTRODUCING THE NEW 


144 East 44th Street ; '\ ) T 
New York 17, N. Y. fs Nh) Wh - j\\ 
be 





(Pe HOTEL 


E ‘a i “ il 39th St., East of Lexington Ave 
tngineerin or the 

> Ys . NEW YORK 
Petroleum Industry 


Salon-size rooms ¢ Terraces *« New 
- 
(wre 


Construction Management 


appointments, newly decorated « 
' New 21” color TV e FM radio « New 
controlled air conditioning « New 
. . extension phones in bathroom « New 
Studies, Design, Operation skein cenehath tm & Ciiiies Haak 
Side, midtown area ¢ A new concept 


(Pb 
of service. Prompt, pleasant, un 


obtrusive 


Frederie R. Harris 
(Holland) N.V. 


Single $15 to $22 Suites to $60 
Special rates by the month or lease 


5 Korte Vijverberg , 
The Hague, Netherlands 


Robert Sarason, General Manager 
ORegon 9-3900 
Teletype NY-1-4295 
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Why do sweater girls look to the oilman? simple. He’s responsible 


for the petroleum-based synthetic fibers that go into so many of the sweaters they wear. And for the 
petroleum-based synthetic dyes that are used to color them. Because of oil research, clothing for 
the whole family has better appearance and longer life. Each advance in oil technology gives you, 
the oilman, a greater stake in society. And gives you more reason to speak up when anyone speaks 


out against oil. Today, everyone enjoys the benefits of oil—one of nature’s most versatile resources. 


SHELL OIL COMPANY 


19671 
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ter Wheeler Heat Engineered products, plants and processes...for the world’s industrial progress. 
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Experience 
engineers your plant 


and puts it where 
you want it 


The ideal objective in planning your process installation 
is to arrive at the most direct and economical route to 


your production and quality requirements. 


If anything can bring you close to this ideal, it is 
experience .. . and this is what Foster Wheeler has to 
offer . . . unusually broad experience in process design, 
engineering, procurement, construction and plant start-up. 
The adaptability of this experience has been demonstrated 


by over 800 successful major installations in 41 nations. 


FW engineers have established their ability to meet 
guarantees for quality, cost and production. In addition, 
they have found and developed hidden opportunities in 
many processes for still greater cost reduction and for 
improved performance. If you are considering a new 
process installation, it will profit you to discuss your 
requirements with Foster Wheeler Corporation, 


666 Fifth Avenue, New York 19, N.Y. 





THE MACHINE 


Bm 4-)015 Ae 4): lee 
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Advanced designs; a wide range of types and sizes; high performance 
figures; these are the results of over twenty years’ experience of design, 
research and manufacture of gas turbines by AEI engineers. 

AEI gas turbines have been installed in aircraft and merchant ships and in 
frigates and destroyers of the Royal Navy. Industrial machines are suitable 
for every mechanical drive application as well as power generation, and 
they have output ratings of 1,750 kW and upwards. 


m behalf of AEI Turbine-Generator Division, Brita 


Associated Electrical Industries Export Ltd 


33 GROSVENOR PLACE, LONDON SW1 


B L003 
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it takes a world 
of men, equipment 
and experience... 


« HOUSTON, TEXAS 


Venezuela 


GO EvER VY WHERE 
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The only similarity between today’s OSC-1G and the old OSC-1G is the name 
to improve bit performance. That’s why 


Like all other Hughes bits, the OSC-1G is being ways 

constantly improved. One change opens the pull get the most hole today from Hughe 

door to others. Our engineers are never sati: bits. And why ‘ll get more tomorrow. Yo 

fied. They are challenged by new facts fron keep hole costs down when you go all the way 
find new with a Hughes bit progran 


the field and our continuing search to find 
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Seven specific improvements make 
the Hughes OSC-1G a faster-digging bit 
with longer drilling life 


To assure faster penetration: 1) Cones have 
been given more twisting, tearing, gouging 
action. 2) Teeth have been lengthened to take 
full advantage of this action. 3) Bearing capac- 
ity has been increased to sustain heavier 
weights. 4) Heel and inner rows of teeth have 
been redesigned to increase penetration rate. 
5) Teeth have been added to the spearpoint 
to improve the cutting action in the center 
of the hole. 


To assure longer bit life: 1) Teeth have been 
strengthened. 2) Hardfacing on the teeth and 
gage has been improved to extend the cutting 
life of the bit. 


Increasing the bearing capacity, which permits 
the application of heavier weights on the bit, 
is increasing footage as well as penetration 
rate. In addition, these improvements are 
increasing the range of formations in which 
the OSC-1G is being used. 


HUGHES & 


ORIGINATOR AND WORLDS LEADING DEVELOPER OF CONE-TYPE ROCK BITS 





A little 
error, 


obviously... 


embarrassing, to arrive 
like this on a date... 
but how much greater 
your consternation 

if you fail to select 

the right catalyst 


for your process. 








We furnish 

high quality 
Cracking Catalysts 
in bead form 

for TCC- and 
Houdriflow-Units 





Kali-Chemie 
Aktiengesellschaft 
Hannover 








We furnish 

Platinum Catalysts 
Sinclair Baker RD-150 
Sinclair Baker RD-150 C 
Atlantic 16 Catalyst 


for Reforming Processes 





Kali-Chemie - Engelhard 


Katalysatoren 
GmbH - Hannover 





When you 
handle oil 


GOODF YEAR 


makes 
what you need 


From drilling rig to distribution, oilmen the world experience in the industry, Goodyear is a name 
over rely on Goodyear products. With its unrivalled well known in every phase of handling oil. 





3153 H HIGH-PRESSURE 
ROTARY HOSE... 


..FOR MAJOR OIL FIELDS [may 
AND REFINERY PORTS JB 9) 22-2... 





Oil leads men over razor-edged rocks and shifting sands to places where no one’s ever been—G 

get there. While they search, Goodyear guards their fuel in collapsible rubber Pillow Tanks. Whe 
Goodyear tires bring in drill rigs. Goodyear hoses assist drilling, load tankers, feed refineries, fill y 
discovery to distribution, when you handle oil, Goodyear makes what you need. 
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STYLE MH OILSUCTION my ALL-RUBBER DOCK 
& DISCHARGE HOSE. ja J FENDERS. exis so: extra nea 


nds of 








Suction & Discharge Hose (RB 


Cylindrical Dock Fenders for protection against 
shock, abrasion and crushing action 








.«»>FOR FUEL DEPOTS —rcexwine tank truck Hose. 
For loading or unloading tank trucks, tank cars or storage tanks, Flexwing Tank Truck Hoss 
is sturdy, strong, yet flexible, even in sub-freezing tem es. Highly resistant tc r 
kinking, Flexwing handles working pressures 
itive dissipation of static electricity 
FLEXWING TANK TRUCK HOSE 
Sturdy cover is oil-, gasoline-, sun-, weather- 
Reinforced with two braids of horizontal bra 
Smooth, synthetic rubber tube is oil-, and gasc 


GOODFYE 


4} 
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That’s how far ahead we’re thinking 


The success of our company depends upon the drilling fluids we 


evaluate and develop for decreased drilling costs ... in 1981 


hope to be the majo! mud supplies for the world’s oj] industry. 


That’s whv a portion of every dollar vou spend with Milwhite 


today is reinvested in research for tomorrow 


HOUSTON, TEXAS 


DIVISION OF MISSISSIPP! RIVER FUEL CORPORATION 
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SYMBOL of Highest Quality Technology 





BRONZE 
IRON 

STEEL 

ALLOY STEEL 


These valves are produced in the 
unique plant of the KITAZAWA 
INDUSTRY CO., LTD., Japan's 
lorgest manufacturers of these 
articles. By means of its skilled 
technicians and up-to-date machin- 
ery, the Company handles its own 
wide range of production from 
designing, metalurgical processing, 
machining, and assembling to the 
final inspection and testing under 
modern quality control systems 








Valve Specialists Since 1919 


KITAZAWA INDUSTRY CO., LTD. 


HEAD OFFICE No. 8, 1-chome, Muromachi, Nihonbashi, Chuo-ku, Tokyo, Japan 
Cable Address: "KITAZ'’ TOKYO 


MANUFACTURING & PLANT: N 40, Kamisuwa, Suwa-shi, Nagano-ken, Japan 
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African refinery 
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MOBIL RESEARCH ANNOUNCES THE DEVELOPMENT OF THE 
FIRST MODERN CRITERION OF TOTAL GASOLINE PERFORMANCE 


The Megatane System 
of Rating Gasoline 


Based on a five-year study of gasoline performance characteristics, 
the MEGATANE Rating System overcomes the inadequacy of partial 







ratings (such as octane) and provides an all-inclusive rating of gas- 


As every gasoline technologist knows, 
octane rating is an important factor in the 
evaluation of gasoline. He also knows that 
it is far from the total measure of gasoline 
quality. 


Since the octane rating was introduced 
34 years ago, brilliant advances have been 
made in petroleum technology. For ex- 
ample, the invention of platinum reform- 
ing provides a means of producing a 
higher-energy gasoline that satisfies to- 
day’s high-powered motors. Metal deacti- 
vators were developed to prevent carbu- 
retor gum deposits that foul carburetors 
and stick chokes. Phosphorous additives 
were developed to neutralize harmful com- 
bustion deposits and to give longer spark 
plug life. Detergent additives were intro- 
duced to keep carburetors clean. 


These and many other characteristics 
are important to the gasoline user today. 
Unquestionably, there is a great need for 
a broad standard of gasoline performance 
that recognizes all of these factors. It is 
this need that Mobil research has sought 
to answer. 


Development of 
the MEGATANE Rating System 


The MEGATANE Rating System evolved 
from analysis of the many desirable per- 
formance qualities of a gasoline. This was 
coupled with an intensive study of the 
primary benefits and secondary effects of 
providing these qualities. This was impor- 
tant because in many cases these second- 
ary factors altered the primary benefits, 


oline performance. 





sometimes with unfavorable side-effects. 
After long consideration and discussion, 
a large group of performance qualities 
was isolated as representing the important 
properties of today’s ideal gasoline. 


Evaluation of all these qualities was a 
complex undertaking—for the goal was 
not only to evaluate the qualities of a 
gasoline, but to be able to predict the 
gasoline’s performance. 


The MEGATANE Rating System 


Our MEGATANE Rating System accom- 
modates all the important qualities in 
today’s gasolines. The MEGATANE rat- 
ing of any gasoline is the total number 
of effective qualities it possesses on the 
MEGATANE scale. 

In order to be effective, the quality must 
not only provide the performance advan- 
tage for which it is intended, but it must 
be free of adverse side effects which 
would cause trouble. This condition indi- 
cates the need of quality controls which 
define the effectiveness of every quality 
feature on this overall basis. 


For example, high volatility is desirable 
to provide good cold engine response for 
fast acceleration. However, if the vola- 
tility is too high, so that it “vapor locks” 
the engine, it is no longer effective and 
no credit for this feature is given in the 
MEGATANE Rating System. 


Another example, an effective carbu- 
retor deicing additive must not only effi- 
ciently combat stalling that occurs under 
icing conditions, but it must also be free 
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from any adverse characteristics such as 
emulsification or chemical reaction that 
could shorten fuel filter life or foul car- 
buretor operation. P 


In all such cases, the MEGATANE 
Rating System does not credit the posi- 
tive advantage unless it is actually pro- 
vided and unless it is free from any 
harmful effects such as indicated above. 
s0th of these conditions must be satisfied 
to consider a quality effective in the 
MEGATANE Rating System. 


The Octane Measuring Stick 


The widespread use of octane ratings as 
a measuring stick of gasoline quality has 
been valuable to the extent that it has 
rated an extremely important factor in 
gasoline performance during an era of 
rapidly increasing engine compression 
ratios. This trend, however, has now 
sharply decelerated. Now there is a real 
need for a broader and more meaningful 
rating—one that goes far beyond octane 
rating in scope. 


We believe that the MEGATANE Rat- 
ing System is an important step forward 
in the attainment of such a goal. It is the 
first system to take into account all the 
important performance factors that enter 
into today’s complex modern gasolines. 


A gasoline skilfully formulated to meet 
high MEGATANE standards will pro- 
vide, in the opinion of Mobil engineers, 
dependable total performance in today’s 
cars over the widest possible range of 
driving conditions. 





NEW YORK, N. Y.. U. S.A 
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Improved Kellogg Techniques 
Provide Increased Creativity in 
New Plant Design eee More efficient engineering and sounder new 


plant investments will result from use of a new 
high-speed IBM 7070 computer installed at 
The M. W. Kellogg Company’s headquarters 
in New York. 

The new computer and improved program- 
ming techniques mark another major stride in 
Kellogg’s continuing improvement of its en- 
gineering services. Its speed makes practical 
rigorous calculation and the evaluation of mul- 
tiple solutions to difficult design problems—a 
vital step in achieving the most economic design. 

The computer’s large capacity will enable 
Kellogg to develop new methods which can be 
applied to plant engineering problems. In addi- 
tion, it will permit Kellogg to broaden its 
present activities in such areas as computer 
control, process dynamics, and systems en- 
gineering. 

New engineering techniques and increased 
engineering efficiency are vital to the creation 
of optimum plants. If you are planning a new 
plant, Kellogg engineering services, more than 
ever, can help you achieve optimum plant 
design and a more economic investment 


3 


THE M. W. KELLOGG COMPANY 


711 Third Avenue, New York 17, N.Y 
Su liary of Pullman Incorporated 


rHE CANADIAN KELLOGG COMPANY IMITED, TORO 
KELLOGG INTERNATIONAL CORPORATION, LONIX 
OCIETE KELLOGG. PARI 

DEUTSCHE KELLOGG INDUSTRIEBAU G.m.b.H., D 
Kt (nf PAN AMERICAN CORPORATION BUENOS 
COMPANIA KE in DE VENEZUE A, CARACA 


MPANHTA KF nn BRA LEIRA, RIO DE JANEI 
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Pre-stressed concrete water tank of 150,000 gallon capacity supported on 220 foot chimney stack. 
Designed in collaboration with and built for the S.E.G.B. at the Isle of Grain, Kent. 


for versatility 
in concrete design 
and construction 


TILEMAN & CO. LTD., ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1. TELEPHONE: ABBEY sae 


Ti 1174 
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Hawaii bids ‘Aloha’ and a warm welcome to a new star in the Islands... 
Texaco. Shown here receiving a traditional greeting are the first of the Islands’ 
new Texaco Dealers and their able assistants. Only Texaco, at the sign of the 
big red star with the green T, serves motorists in all 50 states of the U.S.A. 
Texaco, pioneer and one of the leading producers, refiners and marketers of 
petroleum, takes pride in serving Hawaii, and continuing its capital investments 


in the economies, the people and the progress of the Free World. 
TEXACO: SYMBOL OF WORLD-WIDE PROGRESS THROUGH PETROLEUM 


19617 





SOLID FORGED WELDLESS STEEL 


s Flanges - 


n= | 
' Welding Neck 
Slip On 
Screwed 
Blind 
Ring Type Joint 
Male and Female Face 
Orifice Type 
Long Neck Nozzles 
Socket Type 
Lapped Joint 
Tema and Large Diameter Fianges 
Plate Flanges 
Square and Rectangular Flanges 
Special purpose Flanges 
for all industries. 
Etc. Etc. 
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Routine Flaw Detection Inspection Test of 20” Welding Neck Flanges. 
ASA Series 150 Ibs. 


urton, Delingpole £ Co. ltd. 


Old Hill, Staffordshire 
ENGLAND. 

Telephone: Cradiey Heath 69181 P.B_X. 
Telegrams: Stampings, Cradley Heath. 





London Office: 6, Lygon Place, London, S.W.1. England. 
Telephone: SLOane 7294/5 


Telegrams: Whitcham, Sowest, London. 











IN ENGLAND A IN AUSTRIA 


Dewrance & Co. Ltd., London A Hubner & Mayer, 6.m.b.H. 
Ashcroft Duragauges Consolidated Safety Relief Vaives 
Ashcroft Pneumatic Transmitters Consolidated Safety Valves 
Consolidated Safety Relief Valves 
Consolidated Safety Valves 
Consolidated ‘‘Maxiflow’’ Safety Valves 
Consolidated ‘‘Electromatic” Relief Valves 

















IN WESTERN GERMANY 


Deutsche Babcock & Wilcox Dampfkessel- 
Werke, Oberhausen (Rhein!) 
Consolidated Safety Relief Valves 

\ Consolidated Safety Valves 

\ Consolidated ‘“‘Maxifiow’’ Safety Valves 


IN CANADA 


Manning, Maxwell & Moore 
of Canada, Ltd., Galt, Ontario 


IN ITALY 


Societa Carraro & Co., Milan 
Consolidated Safety Valves 

Hancock Temperature Regulators 
Filotecnica Salmoiraghi—SPA, Milan 
Ashcroft Duragauges 


f Valve 


IN FRANCE 
IN BELGIUM 


Ateliers Jasper, S.A., Liege 


dated Safety Valves 


Sapag, Paris 
' Jated 
Har k Stee Gate and Globe Valves 


Hancock Steel “‘f ntr Vaives 


Serving the petroleum industry ‘round the world 


Swing across the face of free Europe, to Africa, 
Asia, and the Far East... go south of the border 
to Latin America, or north to Canada. Dip down " 
under to Australia. Follow all four points of the 
compass to the petroleum industry wherever it Consol 
exists —and there you will find products of ‘ Retlet 
Manning, Maxwell & Moore, Inc. aca 





Hancock 
Temperature 
Regulat rs 





The reason: licensees with a long-standing repu- 

tation for engineering and manufacturing integ- as 
rity, distributors and sales agents whose business 
has been built on service. These well-known com- 
panies will meet your exacting needs in pressure 
gauges, industrial instrumentation, and valves, 
all products of Manning, Maxwell & Moore that 
have earned wide preference in the United States ¥% 


for over a century. 







Consolidated 
Maxifiow 


Safety Valves 





Hancock Steel Vaives 
: @n50 Consolidated 
Whether you are planning new facilities or mod- ws 


roft Pneumat Transmitters 


ernizing existing processes, we welcome the 











opportunity to assist with experienced counsel 
and specific product data. 


MAXWELL 
M 
Ne 
TRADE MARK 


MANNING, MAXWELL & MOORE, INC. 


All Areas Except Western Hemisphere: Manning, Maxwell & Moore, S.A., Fribourg, Switzerland 
Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Latin America: Export Division, Chrysler Bidg., New York, N.Y. 
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VOP PETROLEUM REFINING 
AND PETROCHEMICAL 
PROCESSES 


LOmMAx™ MOLEX™ 


PENEX® 


BUTAMER® 
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now bliend in cleaner burning, 
highest octane components 








‘ ‘ ‘ ending lenes W ul yparat isua sobutane. The prod 
pone t ( ‘ ‘ ‘ ialitic f aclear uct formed ate ar ture of branched chair 
hurr gy fuel tha ‘ e pe rmance } lrocarbor gher molecular weight. It is wide 
th high octane mi be Ofte efine f i then ised | icing high octane aviation gasoline, as 
‘ é pushed i ( ‘ n producing well a in anti-rumbie component in motor tue 
yasolines that burt ea eticient i! yive makxi- UOP also offe Sulfuric A Alkylation for special 
I im pows Ht \ Cala t proce situatio nere tne refiner’s economic, supp! or 
that produces ar paraffir fuel component that production situation may give this process a ater 
bur vit} imi i {f car ym deposit greatly profit potentia 
educe lrlace mitior I jue ru! ble W th more than a score ol a flere nt processes I OP 
j } bol tent . f tosdins . ffor { ‘ nnitt-alst ‘nt fae af 
and 1s eall ted ) ¢ peng © ¢ today. Can o1e u ne mo profitable method 10 ine 
The UOP-developed “HI Alkylation process con proce of petroleum. Let UOP engineers evaluate 
bines olefir ich as propylene butvienes and amy- your processing needs now 
WHERE RESEARCH PLANNEL 


WITH PROGRES N MINE 
30 Algonquin Road, Des Plaines, II! 





NOVEMBER, 1961 


nois, U.S.A 


UNIVERSAL OL PRODUCTS COMPANY 


35 





vie 
Ove tly LiL 





by William C. Uhl 
Processing Editor 


Highlights of the month—new cracking catalyst treating 
technique is aimed at reducing effects of metal contaminants 
in feedstock; mobile computers help show management the need, 


or the lack of need, for full-scale process control computers 





The perplexing problem of catalyst contamination ments. What Phillips ssentially w ack 
by metals in cracking unit feed may have been solved computer and its related equipr tra 
as the result of a new technique under development by which could be rolled to desired lo« 

Atlantic Refining Co be tied into the process unit and be giver trial 

Process efficiency is increased through reduction in In the first tests, at the compa Sw Pex 
coke formation and lowered conversion of charge ethylene plant last year, a computer—-North Ar 
to light hydrocarbons. Atlantic says, because the new Aviation Autonetics Div. Recomp II, lease t it 
process selectively removes active metal contaminants *$2500 a month was used to analyz plant operatit 
deposited on the catalyst. No further information on characteristics and assist in developing better oy 
how the process is carried out has been revealed, and methods, Eventually it operated th plant 
commercial scale tests are just now getting under way closed-loop control during the test 
at the company’s refinery in Philadelphia, However After five months of ils, r Its show t 
lata on pilot plant studies have been reported in a tion increased a very attractiv b' How I 
paper presented at the Lake Placid, N. Y., meeting this is the intriguir yvart of Phillips’ f 
of the American Institute of Chemical Engineers by sequent study showed that 10 out of tl lo 
W ] Fowle G. P. Masologites, H. R. Grane proven t ] be tribute t i 
I. E. Katz of Atlanti operating imp at. base w t 

In the pilot runs, crackieg was carried out at a 50% had showr bout bles 

mMVETS1IO ) I igh, with metal nt of th In other w ) 
feed parable to cor ercial operation, and ten be attained by continuir to 
perature-pressure conditions in reactor and regenerator learned. Tt r i f wi ‘ 
similar to a commercial unit. The process involves the comp elf t th 
daily reme il of “oc of tl atalvst fr if puter ta t Now 

itor, treat t for removal of act metal contar tl le D 
nation, and returning it to the cracking unit init at Be Dex f I 

In a ri ove! ivs, the tollow I 
were obtained 

Catalytic coke went down, fron } wt-% at start 


up, to 2.5 wt-%. By comparison, ir 
deactivation of contaminants, coke rose te } wt- 
Hydrogen production dropped markedly, indicating a 
substantial lowering of gas-handling needs. It went 
from about 230 SCF/bbl (of feed) at start-up to ap- 
proximately 125 SCF/bbl. Without the special treat 
ment, it had risen to 275 SCF/bbl. Yield of butant 
and heavier materials increased by over 3 wt-% 
Atlantic states that the process will reduce the coke 
producing factor of the catalyst to 1.0, or the equiva- 
lent of a clean catalyst. Metals remaining on the 
catalyst are not reactivated when the catalyst returns 
to normal cracking and regeneration conditions. Part 
of the increased cracking activity is lost: however 
the resultant activity remains higher than it would be 
with untreated catalyst after similar exposure 


Mobile computers may turn out to be an economical 
way for process plant management to learn whether 
or not full-scale permanent installations will pay off 


or are needed at all. They can also point up ot! 
non-computer routes to improving plant ! 
rial 1 w \ ot equipr } t 
shown t f P Petrole ( tor , 
a number of ott! f mong tl Shell Chet ( . , R ‘ 
und Mor i reportedly t D fla. i 7 j Vp ( 





Phillips Says a l 5% Improv ment in productivity 
would yield some $500,000 a vear for the 


products 





The company has five major objectives in its trial 
on the catalytic cracking unit 

l To determine the xtent, frequency ind cost 
ol process disturbances such as excessive black smoke 
from the stack. These are the result of 1 djustments 
which waste feedstock and k product 

é To « t t t il re 
lationships b ofital 
operati conditions 

lo imp techni i ts; f 

xampl findin th vest le the proc 
str to take samples 

} lo evaluate all tl “ tl s of rat 
which develop during the experi tal work ( 

a) To choose those that apy t pro 

< them exter t s 


Who invented thermal cracking? For a 
' 


en under th mpressi that the answer! 





} 
others 

More re« tly, how er t wou ppear that « 
for carlier work |} bn f } I 
Curta Whether thes i ! t 
fact or fa A f t f t 
DY ™ ble i t () “ 
how ll} t t t 


Contract I Oil Ret B 
S 0) 
I I ( s 
—_ S | ( 
I P 
* . . 
( | W I 
t R R D 
Sout \f ! SO \ P R 
{ Pt Lt 0-5 Brit I 
R 1p h/Shel ( 7 
7. 7 7 
P idditional TY f ) } 
Isocracker t new reh r t ¢ at | kfurt 


* « a 
Plar xp f th R t Ref ( 
( Ltd. refiner t Port ( t. Ont... t ) 
tr DY t t ) ts 
T ' w ¢ t 
f )] 1.1% 
= 7 . 
P f ) ’ Si 
f ¢ " S Af cde 
Raff I 
. i h Ss é 
ein ket S} | Dex BI 
M ( | Pree | 
hy | Af 
s e e 
( 


WORLD PETROLEUM 




















TAILORED TO FIT YOUR NEEDS 


Cameron Ball Valves can be made of materials 


best suited to your needs, whether your prob- 
lem is the handling of acids, alkalies or abra- 
sives. Cameron's unique method of fabrication 


permits the use of exotic materials. 


Lack of lubrication prevents product contami- 
nation. Teflon bushings, suitable for most ap- 
plications, eliminate friction in valve operation. 
A tight shut-off for a long, long time is assured 
by a slight rotation of the seats with each valve 
operation. “Sealed for life’ construction elimi- 


nates maintenance expense. 
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Cameron can make prompt delivery of Ball 
Valves from 2” to 42” (and larger if desired ) 
in ratings of 150 Ib. ASA to 1500 Ib. ASA in any 
end preparation desired and of material to suit 
vour needs. Let the Cameron representative 


furnish vou details. 


- t 
v men 


CAMERON IRON WORKS. INC 
P O. BOX 1212 HOUSTON, TEXAS 
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Planned —-a 16,000 to 20,000 b/d refinery at Abid- 
jan, Ivory Coast, by French interests 
° * 7 
Planned—a $2.8 million plant to produce and 
regenerate UOP-type reforming catalyst, at Kiratsuka 
Kanagawa Pref., Japan, by JGC-Universal Co., a new 
firm established jointly by Japan Gasoline Co. and 
Universal Oil Products Co. Completion: one year after 
government approval is granted. 
s o 2 
Site option acquired—by Gelsenberg Benzin AG 
for its planned 40,000 to 50,000 b/d refinery in Ba- 
varia, Germany, near Neustadt, 20 miles from Ingol- 
stadt. Completion: 1964. It is reported Gelsenberg 
will have partners in venture, possibly Mobil 
7 * a 
Cost revealed—of capacity increase by 100,000 
b/d by Soc. Industrielle Belge des Petroles at Ant- 
werp, Belgium, at $30.8 million. Completion: spring 
of 1963 
* — . 
Planned—a medium-sized refinery near Tehran 
Iran, by National Iranian Oil Co 
ond trans-Iranian oil pipeline from Abadan area to 


, as well as a sec- 
Tehran and a natural gas pipeline from Sarajeh field 
to Tehran 
oe e e 
Completed—an 85,900 b/d, three-stage crude dis- 
tillation unit, at Tulsa, Okla., refinery of DX Sun- 
ray Oil Co., replacing five other units which had a 
combined capacity of 75,000 b/d. It is the first such 
unit in the USA with electronic computer control 
incorporated in the original design. Computer is a 
Thompson-Ramo-Wooldridge TRW-300 
. e a 

Contract awarded—to Catalytic Construction Co 
by Atlantic Refining Co., to increase capacity of 
the 5,500 b/d alkylation unit at Point Breeze, Penna 
refinery to 7,500 b/d 

se * .* 

Contract awarded—to Foster Wheeler Corp., by 
Humble Oil & Refining Co., to design and construct a 
$00,000 Ib/hr (steam) waste heat boiler, operating 
on combustion gases from the fluid catalytic crack- 
ing unit, at Bayway refinery, Linden, N. J 

o e e 

Refining rights granted—by Dominican Republi 
to Thomas A. Pappas and Associates of Boston, who 
is reported to be planning a 10,000 to 15,000 b/d 
refinery 

* . a 

Planned—a 1.000 b/d refinery at Elat Isracl 
by Sonal a local company Products proposed art 
kerosine, diesel fuel, and fuel oil 

. o 

Completed—the 20,000 b/d refinery of Istanbul 
Petrol Rafinerisi A. S. (Caltex 49%, Turkiye Petroleri 
A. 0. 51% at Izmir, Turkey 

. o o 
Contract awarded—to M, W. Kell Co., by Em- 


presa Colombiana 


le Petroleos, for expansion and 
modernization of the 37,500 b/d refinery at Barran 
ibermeja, Colombia, including a 9.200 b/d vacuum 
still. and a phenol extraction unit. Completion; fall 
1962 
. a om 
Planned—-$48 million, 80,000 b/d refinery by 
Italian state company ENI, at San Nazaro dei Bur 
gondi, Italy, with completion in 1963 
am - e 
Plans solidifying—For $50 million investment in 
two refining installations on Mexico’s west coast, by 
Petroleos Mexicanos, as result of pending approval of 
1 $34 million credit by French banking interests. A 
390,000 b/d plant at Mazatlan will include atmo- 
spheric and vacuum distillation, 20,000 b/d catalytic 
cracking, polymerization, ancillary units, and a tanker 
berth. Fluor has engineering contract, and some UOP 
processes will be used. The second plant, a 30,000 
b/d coking unit near Tiajuana, will use Esso Research 
and Engineering's fluid process, be built by Arthur 
G. McKee & Co. Residual feedstock will come from 
new Mazatlan refinery is well as from Pemex plants 
at Ciudad Madero and Minatitlan 
-_ 2 e 
Planned a 10,000 b/d distillation ind = coking 
init, by Gewerkschaft Erdoel, at Lingen, Germany, for 
completion late in 1962 
° J a 
Completed i 7,000 b/d VOP Udex extraction unit 
at British American Oil Co. Ltd.’s, Montreal, Ouebe« 
refinery 


38 


Planned—a 750 b/d lube oil unit, by Esso Neder- 
land at Rotterdam, the Netherlands, for completion 
by end-1962 

7 a - 

Contracts awarded —-by Soc de la Raffinerie de 
Strasbourg for its 66.000 b/d refinery to be completed 
in 1963 at Strasbourg, France. PIC Engineering will 
build crude still and gasoline treating units. McKe 
Head Wrightson will provide process design, basic 


mechanical design and general supervision 


* w ” 
Proposed by Ente Nazionale Id: rpur tl Ital 
lan state company, a refinery at Dar Salaam, Tan 


gayika. Caltex and Stanvac have also made proposal io 
the local government previously 
e ” - 
Planned—a $1.6 million natural gas plant neat 
Edmonton, Alberta, by Steelman Gas Ltd., to hand] 


70 mmcef/d of gas and extract about 1,300 b/d of pro 
pane and 465 b/d of butane for completion fall of 
1962 
s a + 
What’s New in Petrochemicals 
Planned—a $6.5 million plant to produce naph 


thalene and other petrochemicals, including aromatics, 
by Commonwealth Oil Refining Co. Inc., adjacent its 
refinery at Ponce, Puerto Rico, for completion about 
end-1962, with designed capacity of 50 million Ib/y1 
of naphthalene ind using UOP licensed Hyd 
process 

co ae 7 

Planned— a $3.2 million investment in new plants in 
Mexico, by Reichhold Chemicals de Mexico, S. A 
over coming three years, possibly at Cuernavaca, in 
cluding units to produce phthalic anhydride. for 
maldehyde, plasticizers and synthetic resins 

ie - . 

Planned by Chimica Sarda SpA (jointly owned bys 
Rumianca SpA and Pittsburgh Plate Glass inter 
national S. A 
glycerine, tri- and per-chloroethylene and ethylen 


a plant at Sardinia, Italy, to produce 


dichloride, using PPG-developed processes 
“ - e 

Planned —-a 20.000 ton/yr cis-polybutadiene plant 
by Soc. Elastomeres de Synthese, at Berre, France, for 
completion end-1963, under terms of an agreement by 
which the company will have exclusive license for 
Shell, Goodrich-Gulf, and Montecatini patents during 
first few years of production and right to produce and 
use Ziegler catalysts 


J e . 
Contract awarded—to Constructors John Brows 
Ltd. by Polimex, the Polish government trade organi 


zation, to design and construct thr te Oxvge! 


and nitrogen plants for ammonia production, wit 


combined output of nearly 365.000 ton vr of oxygen 





ind over 365.000 ton/yr of nitroger t cost of al st 
$6 million, and using Hydrocarbon R rch Ir 
separation process 
7 e e 
Completed—the 10,000 ton/vr — methanol-f 
natural gas plant of HIAG Werke, Vienna, Austr 
. e A 
Planned 1 $2.2 million expansior roy 
facilities at the Marcus Hook. Penr finery of Su 
Oil Co., from present 120 million Ib/yr t » rmilbic 
Ib/vr, for completion about mid-196 
o e e 
Contract awarded to Soc. Etud t Rechere 
Industrielle, Belguim. from Soviet Techmashimport 
for an ammonia plant based on the process of So 
Belge de Azote et des Produits Chir iques du Marl 
of Liege 
e oO * 
Completed——a highly automated plant to proces 
icetone into diacetone ilcohol mesitv] oxide and 
methyl isobutyl ketone. at Germiston, near Johannes 


burg. South Africa. by Kolchem Ltd » joint ventur 
of SASOL and National Chemical Prodnets Utd 
Work is scheduled to start soon on two other unit 
for pentaerythritol and hexylene elvcol 
7 . e 
Postponed — plans by Kohle-Oclchemic GmbH for it 
$25 million plastics plant in West Gert 


° . 7 
Acquired + substantial inter t An nioanue 
Synthetioue et Derives subsidiar f Even Copper 
& Cie of Brussels. Belgiun b Citi Service Co 
thus providing Cities Service on in the Eur 
opean Common Market in chemical and other field 


ASED is engaged in prod 
gen fertilizers, coke, and chemicals. Other cooperati 





enterprises between Cities Servis d Even 


are under consideration in the Common Market ar 











Contract awarded to Fluor ¢ orp. tor i I 
procurement, and construction of benzer facilities 
it Beaumont, Texas, by Mobil Chemical Ce XK 
clude a 3100 b/sd gasoline hydrotreater and | ) 
b/sd UOP Udex unit. Completion, Februar 196 

~ 7 . 

Contract awarded— Badger Mfg. Co. by Calitor 
il Co for design ngincering ind onstructior 
of a 30 milhon Ib/vr phthalic anhvydrid plant 
Perth Amboy, N. J., for cor etion fall of 196 uSit 
California Research Corp.'s fixed be ye 
ition of orthoxylene 

o ° 

Planned—a million lb/yr plant at McCook, IL, 
Universal Oil Products Co., to produce rubl idd 
tives, a new material developed by LOOP t prote 
rubber against detenoration by ozone 

. + 

Planned a $6 million isocyanates plant Kra 
by Dekachimie, recently formed by du Pont and Est 
issements Kuhlmann, for completion in 196 

= m . 

Planned in increase in capacity of its polyetl 
plant at Gelsenkirchen, Germany, by Scholven-Che1 
to 12,000 ton/yr. Recently completed l wt 
sopropanol unit 

e as . 

Completed —facilit for tor manut 
1 new ethylene-propylene rubber, by Enjay ¢ 
Co., at Baton Rouge, La., using a process develop } 
Esso Research & Engineerit Co ind pol 


catalysts licensed by Ziegler 


Trimethyl Phosphate for Chemical Uses 





Irimethyl phosphate, marketed by Ethyl Corp. as a 
gasoline additive under the brane ame “Eth I 
tion Control Compound 4, is also available now 
large volume for a number of chemical use tt 


pany has announced 


Among chemical applications in which th 


pound shows promis ccord r to Ethyl 
following As a methylati went, it converts acycl 
compounds into methyl cthers nd convert 
ind methylamine into their dimethyl derivat \ 
solvent and synergist, it increases th ict t ot s 
nsecticides. As a catalyst, it accelerat th t 
rea-forn lehyde resins. Alsé } t of 
iterial will impre the heat stabilit Hw ott 

An ott I ed a 1 s: whe i 

‘ a 

»ypol I i to umpre nit op t \ 
t pr t flan ' t t 

t wil trip hydr i i 
Finally ippressor of stat 

“ I t th tat t 

pi t rbo x t 

In a t r nt Eth 

new Ant t f hes 

rt f t | t 

‘ t t f t 

nits 

I} | f+ ‘ 

yr the Et ' \ 

ill hin I 1 of “W t 

f tw f +} } ‘ 

ke at oth } 


Fuel Ceil Research Agreement 


An agr tt t { th } 
es rch infor t f { » t | 
pment of fuel cell Phe Electric § Batt 
Cx Sun Oil ¢ 

Electric, th tic ‘ proc f pack 
power ‘ ( { th ] th ‘ tr 
hen al hel a the « elopr t { « t 
for f lls. S h ducted lepenc t 

i wera cata te ed in fue 


1} f th Ay ! 1 Si t f | t 
Mat officiall hanged t th \ 
So f Test AND Materials with the 

! t deer Sept t i ‘ 

the Society’s Charter or ly grant ) 

by the ( th of Pennsylvar 

I th I ASTM Pre tM 
N. Clair sai I} ] n of the wor 
} So t | r pl 
™ t I I work r Know le . 4 
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Petroleum Plant 
“technicapability” 


that costs less and earns more 


Japan Gasoline Co.'s 33 years of continuous petroleum engineering experience 
have made it a leader in the field. One of 120 major projects, a JGC-designed 
unifining-platforming unit with a capacity of 10,000 BPSD is now being con 
structed for Maruzen Oil Co. This is the ae unit of its kind in Japan to be 
handled by one firm 

JGC’s 400 project engineers and 500 draftsmen are qualified to undertak 
any processing problem, new plant design, or modernization program in the 
petroleum, petrochemical, and chemical processing fields. From preliminary re 
search and planning board—through procurement, construction, and start-uy 
to follow-up and after-service, you can trust the thoroughness of our sie 
the quality of our work, the continuing interest of our entire organization 

Mobility, economy, and speed are advantages of JGC’s integrated system of 
Operation, and our final products are fully guaranteed. For details write Japan 
Gasoline Co., Ltd., New Ohtemachi Bidg., Chiyoda-ku, Tokyo. 


Engineers & Constructors 


— GASOLINE _ 2 


Process engineering from “‘on-pape 





_ p F Fibreglass CROWN— long fibres; com 
plete freedom from shot and coarse 


, fibres—has the lowest thermal con 
BRE ¢ y LASS ductivity available in this type of 
ie insulation with less than half the 

weight of competitive products 
FL EKIBLE This in itself would offer decisive 
economic advantages But, at the 
same time, prices are reduced on many 

INSULATION sizes by as much as 24”... 


strip, wired-mattress, sewn sheets; 
for temperatures up to 1000°F 


IS NOW MADE IN <so~% FIBRE 


TWO OTHER DEVELOPMENTS. Fibreglass flexible insulation is now available stitched to scrim or 
wire netting on one side only. (This form is intended specially for high temperature applica- 
tions). Wired mattress is available with expanded metal on one side. Full details from: 


INSULATION SALES DEVELOPMENT DEPT., FIBREGLASS LTD., ST. HELENS, LANCS. 
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ONE-STEP BUTADIENE PRODUCTION COMES TO JAPAN 


J ipan Svntheti Rubber CAa., Ltd . IS now using the flexible. single 


step Houdry Dehydrogenation Process. This new plant, at Yokkaichi *K ? . ; 
Japan, is the first butadiene plant in Asia. It is designed to produce | ) 
25.000 ton vr of butadiene from butane. using Houdry Dehvydroge- } 
nation Catalyst. Feed stock may range from straight run butane to 

complex mixtures from steam cracking operations. Reactors are 

arranged in two parallel systems which can be operated independ- 


ently. Versatility of the process allows easy adaptation to efficient 


production of butenes and other olefins. A complete process descrip 
tion may be obtained on request, from Houdry Process ¢ ‘orporation, 


1528 Walnut Street, Philadelphia 2, Pa *Houdry means Progress . . . through Catalysis 
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Fread how Gulf's Single-Point Entry Technique 
for fracturing gives up to 700 times the fracture 
capacity of conventional fracturing... offers you 

precision placement and increased drainage, too. 


UNDERGROUND 
SUPERHIGHWAY 

























it haped charge , ‘ 
Explosive notching with a ring-shaped charge ville Research Center. come in 


Perhaps you have used hydraulic 
fracturing successfully. It has 
helped many oilmen jump well 
production to 5 and 6 times the 
usual bbls./day. 

For a dozen years now, the 
basic technique of pumping 
fracturing fluids down the well 
bore under pressure to stimulate 
the flow of oil has been modified 
and improved. 






altogether new approach. One 
that all but takes the ‘‘miss”’ out 
of well stimulation 

For Gulf's development isn't 
just another technique. It is a 
precision system for fracturing 
It replaces great gaps in our. 
knowledge of fracturing with a 
painstakingly developed and 
tested body of scientific fact 


It brings new ideas, new tools 
But this conventional fracturing 


has its limitations. The industry 
has known this for a long time. 
At best, it is hit-or-miss. You can 
end up throwing several thou- 
sand dollars down a hole. 

More often than not, you may 
be limiting your profits when 
your pay zone is thick or of low 
permeability. 

It's also true that fracturing 
can give you disappointing re- 
sults in a thin zone if the location 
of the fractures isn’t right. 


into play 


Our name for this precision 







system is Single-Point Entry 
Technique for fracturing 


Up to 100 times the fracture ca- 
pacity. Twenty-four service com- 






panies have already become 
Gulf licensees. In their hands 
Single-Point Entry Technique 








for fracturing has already proved 
itself to be all our studies showed 
— and more 

One, it stimulates wells on jobs 
The scientific answer. Now. out where ‘conventional fracturing 
of studies of fracturing at the 


Gulf Oil Corporation’s Harmar- 






wouldn't even be worth a try. In 


itself, this characteristic moves 
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fracturing a long step ahead. 

Two, Single-Point Entry Tech- 
nique for fracturing usually out- 
stimulates conventional fractur- 
ing techniques 


In both cases, Gulf’s new sys- 


Mydrauli« fch with an abra 


tem gives up to 100 times the 
fracture capacity of conventional 
fracturing. It has actually pushed 
productivity beyond the most 
hopeful expectations. In some 
cases, 20, 40. 60 times 


This system gives you all 3. Why 
does Gulf's new system give so 
much more than conventional 


fracturing? Because no conven- 
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tional technique offers this scien- 
tific, systematic, 3-step ap- 
proach: (1) precision fracture 
placement, (2) high fracture 
capacity and (3) an adequate 
reservoir drainage system 

Now Single-Point Entry Tech- 
nique for fracturing is available 
to boost your well flow levels. To 
pay you a sizeable number of 
bonus benefits as well. To im- 
prove reservoir drainage, for 
one. To lessen pressure draw- 
down. To lower gas-oil ratios. To 
minimize water coning. To make 
work-overs simpler. 


“Superhighway” for oil. No more 
hope-for-the-best fracture loca- 
tion. In Single-Point Entry Tech- 
nique for fracturing, any one of 
three tools cuts the notch pre- 
cisely where reservoir study says 
it should 

These tools include a mechan- 
ical cutter, a hydraulic notcher 
which jets an abrasive stream, 
and a ring charge for use in ex- 
plosive notching. 

No more helter-skelter frac- 
tures with Single-Point Entry 
Technique for fracturing. In their 
place, a single large ‘‘superhigh- 
way, extended deep into your 
pay zone 

And nomore inadequate drain- 
age. Your large fracture area 
and carefully prescribed prop- 
ping agents assure that 





Single-Point Entry Technique 











mee 
Just contact these licensees. |t's 
so easy to have the Single-Point 
Entry Technique for fracturing 
custom-fitted to your well-stimu- 
lation needs. Simply contact any 
one of these Gulf licensees: 





Acid Engineers, Inc. @ Acme 
Tool, Incorporated @ Axelson- 
Garrett Division, U.S. Industries, 
Inc. @ Baash-Ross Division, Joy 
Manufacturing Company @ Baker 
Oil Tools, Inc. e BJ Service, Inc 
@ Cardinal Chemical, Inc. e 
Chemical Sand Services, Inc. @ 
Dowell Division, The Dow Chem- 
ical Company @ Eline Acid Com- 
pany (The) @ Eskimo Fracturing 
& Well Servicing Ltd. e GO Oil 
Well Services, Inc. e GO-West- 
ern Service @ Grant Oil Tool 
Company @ Halliburton Company 
@ Independent Oil Well Frac 
Company @ Lane-Wells Com- 
pany @ Oklahoma Fracturing 
Services, Inc. @ Producers 
Chemical Company e Sand Sur- 
vey, Inc. @ Servco Company 
(The) e Western Company (The) 
@ Wireline, Inc. @ Worth Well 
Surveys, Inc. 
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GOLD from the Philosopher’s Stone 
















° 
l Ic } j | | + ‘p 
n medieval times alchemists searched relentlessly tor the mysterious “Phi | , 
lospher’s Stone to acquire its magical power to change ordinary matter 


into gold. 


Unfortunately (or maybe not) the mystic substance was never discovered 
but the concentrated search and endless experiments conducted by 


secretive ancients said to be the birthplace of modern chem 


Today, the constant search for new truths from new ideas 1s cr ply reterred 
to as “R & D.” But unlike the “Philosopher's Stor modern Research and 


Development in our industry has turned mar search for’ oil into profitabl 





enterprises far more valuable than gold 


To be without the benefits of thi black gold inimaginable, and Halli | 
burton’s comprehensive R & D progran ‘ t ing to contribute to it 


profitable recovery 


Halliburton company 
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NEEDED — 


MORE UNDERSTANDING 


by M. J. Rathbone 
President, Standard Oil Ce New Jersey 


and Chairman, American Petroleum Institute 


These are times when high priority should be given by 
both business and government to efforts to improve under- 
standing and cooperation 


Jusinessmen are only too often overly antagonistic te 


vovernment ind eq tally those in government have 
found it politica useful to harass business. We sti 
describe our system by the term “private enterprise” but 
t is obvious we now have a mixed public private econ 
Oy And that is the lact pon which we ust ~ WOTr 
Unless we believe we can turn the clock back, that must 
be the starting pou of anv realistic discussion of business 
d poutica tiairs 
here ire no ready-made criteria easily applicable lor 
er Situat I We are dealu with a world in revol 
or lr cl condition we need flexibilitv: we nee 
eC ALIS \\ it the probiel and what ts the best so 
ol ol} L hese ine thie questions we should ask oul 
elves, and we t find the best solution using all the 
eans publi ire private, that mw at oul disposal 
Such an approach has aire idly proved abundantly f1 


Look it the deltense program Here urgent nationa 


needs have generated a vast private industrial and gov- 
ernimenta compile \ prod icing researc Weapons eq ip 
ent mad s ipp es i vreat amounts and ol great con 
HeNITY Our TTLISSIi¢ prowraln and oul space progral 


re a joint government-business project which brings the 


energy and mitiative of private enterprise into tl 


SCTV 10 


f nationa ine nternationa goals 
(Our prima robien are now global in SCOpe Lhe 
ire altogether too vast for government or business cot 
~Orations to resolve alone lo meet the demands of the 
d war. clea i worku irtnership betwee1 business 
rh iiM ine ( ernie S needact 
L hye “ et | I ol l Vv ol mized l i 
nel re ( ( rees are skillt ised. He 
cs 1» tive Ines we have sue 
irtrie ( cil | owe ICerstoon ( 
i I i ce prehensive strategy 
la ( ‘ ‘ i bimussion by business, erthe 


principles it feels are basu 


“« ( Nor ! I ivin that to cooperate busines 
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ernment actions. Our basic freedoms would not last long 
in such a climate. But clearly, if we are to avoid the 
extension of government authority, we must propose and 
vigorously push better means of getting the job done 

I know from experience that working with government 
is no bed of roses. Our industry has had occasion many 
times to oppose governmental polic es, and to deplore 
what appeared to us a lack of understanding of ou 
business. Again and again the same issues arise and our 
store of patience becomes sorely depleted But in justice 
we must admit there are usually two sides to every ques- 
1On Government too has its problems ; politicians have 
s. What is needed is a real effort of each party to 
inderstand the problems of the other. So business and 
overnment must make that effort and then, patiently 
rmly and thoughtfully, work out joimt solutions. This 
COOperatlive approach to solving oul nation’s problems 1S 


owever, no one-way street. Government must cooperate 


is much as business. Distrust and suspicion, petty political 


harassment, unwarranted attacks, and the belief that big- 


ness 1s badness, can have no place in our government's 


share of the cooperative approach 


In many areas of public policy business and govern 


ent must be and are both involved. These include main 


taining steady employment promoting economic growtl 


Stimulating researcl and development aiding economn 


ince in under-developed countries while maintaining 


e freedom of the individual. and providing efficiently 


ind resourcefully for our vital military needs. Are these 
not the primary goals of the nation? They are als | 
suggest. those of business. as well as of government 
Ir thie pas twenty vears oul industry and otners 
have gone through what has been called a big change 
The next big change is now upon us. We may be 
stewards of ite business but the hard facts of today 
nternation le have mace s participants Tt I ri 
lars Le s then ibove all. be constructive parti 
yants Vast forces of transformation ine LOWse I re 
vork \\ st act constructively and flexibly or the 
course without is and most propabd 
; alnst e opportunity i here now C rnc one 


The pricing of crude oil 


Oil prices are of interest not only to people in the petroleum business but to 
consumers and to governments of countries where oil production provides a 
large part of national revenue. Yet relatively little has been written on the 
subject, and most of that by persons outside the industry and therefore 
without first-hand knowledge. During the summer of tg61 the editor of 
World Petroleum heard that Standard Oil Company (New Jersey) had 
prepared, as background information for its afhliates, a paper discussing the 
economic forces that form crude oil prices. Although intended for internal 
circulation, to broaden knowledge among personnel, permission was granted 
us to publish the paper. It is here presented verbatim; only photographs 


and headings of the several sections, in heavy type, have been added 


ry. 
ic PRICE OF any commodity is a resolu- a decision not to buy something else that and a number of other items. For 
tion of many factors. Among them are: could be got with the same money—in years, though, kerosene was the chief pro 
1) The seller’s costs, including raw ma- other words, a weighing of relative values ict Then. as automobiles began to 
terials and supplies required in turning out it follows that any price in a given mar- mass produced, gasoline grew in impor 
and marketing his goods; labor, transporta- ket, which may be worldwide, bears some tance and, about 1915, passed kerosene 
tion, taxes: relationship to the pattern of prices it volume of output. Even with this char 
2) Competition, not only actual but po- general in the relative volume of product 
tential, not only from sellers of the same from crude oil, however. the price of cru 
kind of goods but from sellers of alternative Early Days: Thus when petroleum be- did not alter much from tl 
goods Came a fairly widespread articik ot com- pecn estabishec b il 
3) Value to the buyer, not only in abso- merce in the mid 19th Century, its sellers There was chanet 
lute utility but in esthetic or other satis- did not have an infinite range of choice a f prices for products. Gas 
factions to the price at which they would offer their had limited utility ¢ 
| Political factors such as government foods. The principal use for petroleum ( nd fe oare 
limitation of output, import or export the time was as an illuminant. and _ the rosene declines 
price-control or subsidy; refiners who distilled lamp-fuel from crude 
9) The customers’ ability to pay. and gen- oil had to sell their product in competitior Oil's Nature: Thy 
eral economic conditions. with whale oil, coal oil, and tallow candles profoundly affectec 
Stull further factors may be the propor- Also, they had to sell against a background — r |e er r w | 
tion ol plant being used desire to keep a oft an est tblished concept s to what ) ! 
skilled work-force intact, possibility of ex- oil was wortl There were, in other words 
panding the total market or a particular certain reference points for tl e of ict re geole 
seller's share of it, effort of a seller to enter amp-oul, and this fact, in turn, set a ceilir ccurrence. Yet its p 
a new market ire; on the price of the raw 1 terial tror vnc at 
In a free market economy, sellers will it was made nm ite ntert () 
trv to obtain a price that in their judgment Before the iccessful completion of Ex ! fact, the chet ce 
will give them the best total pront over the Drake’s well in 859. crude ol ol nace ri e « rie 
long term. In making this determination, tained by skimmir seepages of it fror ( fleet 
considerations ol pot ntial competition ponds or trom pits dug tor it iccumul ortant el ent 
public relations. and possible political reac tion ind its price was round S20 pet Second, ¢ ( el | 
tion will. among other things, act as mod barrel. At that price. there v neent 
erating forces for people to drill wells which, if ce ! 
Consumers In the iworevcate through would produce muct more I ( 
their individual decisions as to how to ap- could be’ got by the skimming method. Wit}! 
portion their o itlavs. exert great influence manv enterprisers lor I lor petr 
Dor prices and price-relationships Ever muct was aiscoverce ( trie price ot 
wit! necessity such food there is crude oil declined tl 
ordinar! a range of consumer choice o1 $1 per barrel | pr o! I ( ( 
deni For example. if meat is reasonable wise fell. with the re t that 1 ions of | 
n price, consumers in the aggregate will people who could not revit 
eat ot of it If it is dear relative to amplight now enjo 
other foods, they will eat less meat and Besides being the ource ot 
turn more of their expenditures to dain ighting and cooking, crude 
ind grain products Because a con umer’s earlv d I now the source ] 
decision to buy one thing is also in effect of lul for industr er | 
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To produce revenue, oil must be sold—often far from where it has 
odu Sale f oil are usually made f.o.b. the port of sh oa ine 
the purchaser himself arranging and paying for transportation. Here eg 
ke Es Zu h” moves through lon sea-swells toware Vew York 
t higt specialize pment developed efforts will be ide to delineate the struc- of whom do not have refineries and do 
he oi imdustry elines. tankers, re ture by series ol step-out wells Then not sell finished products but are solely 
hiner oil bar tank trucks, tar cars it the structure oves of commercial size n the crude-prod ing end of the business 
A substantial bre n al irt of this lor ankage and pelines will be built. Ir Besides this number of producers or “op 
ne car oduct ( n cone emote areas e necessary to cor erators, there are many more thousands 
tions ca lor ( earranvements struct man mn ry facilities nous of royaity-owners who have FS sep 
q i | , , | aaa oo ee erhaps docks etties nterest in the oil that is sol Althoug! 
- ) ea I ne rheidas « t NoOspi S and sco each producer isually SeClis Nis ¢ over . 
ci e otf tl Sor ( yh ‘ ae \ ot this i « Sf potn Ostly na ong period to . ee i as 
| shes tie ee , is probab ud a nerin a 
I esource + elapse ‘ ‘ clise ry of a me held connect the wells with a trunl ipetine 
( ce : nad the ket of the st barre e 1s me revocably 2 mat ere 
C)ric I ¢ ( | Ss tinam m me f he should bec - a , 
idl ‘ or } eN rie ce ine 5 FOC , es 
. e 1 } oO dispose of |! ( . ‘ : 
Vo Single Price: OssIDIE ; Ne ee , | 
() ‘ ote , mths on ul 
| ' , \\ ‘ é ct ( : | 
, | . nn ees | S ¢ 
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{lthough oil is being discovered in more 
and more parts of the world, not all places 


are geologically favorable for its ur 

rence. Yet its products are use world 

wide, so t has long been tew f 

nternation al mine é Here fankers take 

m cargoes at the Amuay refine n 

Vene l 

- 

out of line with that for natural gas; and, ties of oil were shipped both to the U.S the posting of prices at which it would 
even though the demand for motor gasoline East Coast and into world markets-—-came sell crude oil in the Middle East, and the 
is ordinarily described as “inelastic,” an to be regarded as the reference point for practice was soon adopted by other cor 


undue rise in its price would undoubtedly 
influence driving habits so that a higher 
price might well produce lower revenue 
through reduction in volume of sales. An 
additional, although not so immediate, con- 
sideration is that, at some level of crude 


oil prices generally throughout the world 

In the late 1920's. oil from Venezuela 
began to flow increasingly into world mar 
kets and, by 1931. that country’s oil exports 
surpassed those of the United States. How- 


ever, since this new source of exports was 


anies operating in the area 


“Natural” Markets: Circumstan 
reography and transportation make for « 
ain “natural” or “tributarv’’ mar 


ol from a partie llar source Where thye 





oil price, it would become attractive to about the same distance from principal arkets border upon one another ther 
begin deriving liquid fuels from oil-shale markets as was the U.S. Gulf Coast, and what might be called atersheds 
From the beginning of the oil industry, since the latter still remained a large sources points on one side of whicl cheape 
the United States has been the world’s U.S. Gulf prices continued to be the most or a buver to get his oil fror rce o1 
largest petroleum consumer. It has also important reference in virtually all world that side than from a source on the other 
been, except for two or three years around markets. Not only was this an expression These “‘watersheds” shift in location, de 
the turn of the century, the largest single of the importance of the Caribbean-Gult pending upon relative quan of ort 
oil-producing nation. And until 1931 it Basin as a point of supply, but the quota tble oil pressing for outlet from one source 
was the chief oil-exporting country. (Until tions provided a convenient, widely pub s compared with anothe: 
the 1930's, in fact, the only other important lished set of trade figures. In recent years vailability of shippir vith consequer 
oil exporters were Russia, from about 1885 though, Venezuelan prices have moved quite effect upon freight rates. and other factors 
to World War I, and Mexico at the time independently from those in the U.S. Gulf In this connection hould be note } 
of World War I and for a few years there- With the great rise in oil production iles of oil, whether crude or refined proc 
after.) As a consequence, “U.S. Gulf prices” in the Middle East, largely after Wortd cts, are customarily mad ices 
that is, prices at the U.S. coast of the War II, another natural reference point he ports of shipment, with the purchase: 
Gulf of Mexico, from which great quanti- arose. In 1950 Socony Mobil instituted himself arranging and paying for transpor 
tation. This practice one of the reasor 
TABLE I—EXPORTS OF CRUDE OIL AND PRODUCTS that freight rates are usua i significant 
FROM campouent of the laid-down cost of o 
UNITED STATES, VENEZUELA, AND MIDDLE EAST ae : 
1938-1960 a market and why the watersheds ia 
YEAR UNITED STATES VENEZUELA MIDDLE EAST TOTAL* shift with changes in freight rate 
— THOUSANDS OF BARRELS DAILY — a “ad pe m a ames ale ra 
4 i ill ill bear some or ! 
74 420 ‘6 9 
4 ‘ 43 n other The heavi ne ria 
“Ly 4 : } - ons of Western Europe. for ¢ 
258 é 43 3.84 é Ee 
; é ‘ , Eastern Hemisphere anc uf 
— PER CENT OF TOTAL — Western; and if the ot 
+ « notl sumin equiva 
5 LKIn into account shipp ne 
4 he iced would tend t f I 
: But thin a giver arke nite ore 
é ‘ ) and demam re 1 
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tial competition from alternative sources 
sets a ceiling, but under that ceiling a selle1 
will try to get the best price that conditions 
within the market 
reflect both economi 

market and the prices of crude in othe? 
markets, with the latter being in turn de 
infl 


permit. Thus prices olf 


crude forces within 


termined by combinations of similar 


ences 


10 3? the 


Shifting Sources: Up to about 


oil needs of Western Europe the largest 
area of consumption outside the United 
State were met by exports from the 


largely in the form of fin 


Then 


United States 


ished products Venezuela became 


the chief source of European supply unti 
about 1948. At that tume, increasingly large 
reserves of oil were beine developed in the 
Middle East and were seeking outlet. Mid 
dle Eastern crude began to displace oi 
rom Venezuela, and today most of | 

ope’s oil by far comes from the Middl 
East Another change in the pattern of 
European oil ipply has followed fron 


fact that, over the past several vears 


efining capacitv in Europe has been great 
ly expanded As a result, onl imports 


which have grown § tremendously have 


hifted in large measure from finished 
rroducts to crude 
At intervals Western Eu- 


ope have complained that the price of 


consumers in 


laid down in their countries is 


too high because, thev maintain, the Middle 


crude oil 


East price is “tied” to prices in the Carib- 
vean-Gulf of Mexico area, where crude oil 


bears a higher cost of production. Con- 
trariwise, governments in the Middle East 


have complained that the posted price is 


too low because it 1s “tied” to Western 
Hemisphere prices, minus the freight-cost 
hat would be necessary to bring Middle 
East ot] into the Western Hemisphere mar- 
ket: they say that the freight-discount is 


irtificially excessive inasmuch as Middle 


East oil actually moves chiefly to Europe 
rather than to the United State 

In point of actual fact neither of these 
suppositions is correct, and the marketing 


1 


f Middle East oil in I 





y the circumstances particular to itself 
A ceiling is put on the laid-down cost by 

ictual or potential competition from alter 

ative supplies—crude from North Afric 

wr the Western Hemisphere, refined prod 
ts imported into Eurove from thi mene 

re rT co Other competitive tactor 

ne ide t mrssipil yf I aD) 
ii gas from the S 7 cro M 
ranean arm hye ’ nce o } \ 
I I me are ) 
x Ww Z ct wT T 
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rt lar pr c ] if 
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trope reflects chief- 


bloc as an exporter of oil for political as 
well as economic reasons.* 

On the other hand, the posted price of 
Middle East oil is kept from getting un- 
realistically The first 
is that some of the Middle Eastern govern- 


low by two factors 
ments have rovalties which, if they choose, 
they can take in kind—that is, in the form 
of oil rather than cash 
buyers willing to pay more than the posted 
price, these governments could themselves 
cell this oil, thus demonstrating its actual 
narket value. The is the 
self-interest of the operating companies in 
the Middle East; from normal] commercial 


thes 


and if there were 


second fac tor 


motives want to realize as much as 


they can from their sales 


Quality and Price: Reference has been 
made in these pages to the factor of crude 


briefly 


t 


oil quality, and it is worth noting 


its influence upon This influence 
different volume 


obtained 


price 


derives trom the ol prod 


from different 


cts that can be 
crudes. In the United States, for example 
vith its verv large number of motor vehicles 


ind oil-heated homes. there 


and light 


is high demand 
Fortunately, 


for gasoline ous 


renous crudes are of a 


nany of the indi 
light variety which gives relatively high gas- 


Ameri an rehneries, moreover 


oline yields 
have been designed to maximize the amount 
from each barrel of 
Over 40% of total 
United States is 
gasoline: only fuel oil. In 


Europe, on the other hand, with a rela- 


of gasoline obtained 
crude that is processed 
the 


refinery output in 


12% 1s heavy 


tively much smaller number of motor ve- 

hicles and homes with oil heat, the pattern 

refinery 
10% 


of demand is quite different out- 


put is about 20% gasoline and heavy 


fuel 

It follows that the U.S. refiner 
money for the products he 
barrel of crude oil than a refiner in Europe 
Amer- 


gets more 


makes from a 


can get for what he turns out. So 
prices on the 


ican crudes can fetch higher 


American market than, say, Middle Eastern 
crudes on the European market. Also 
pertinent in this connection is the fact that 
the United States government, from mo- 
tives of domestic policy, has set import 
quotas on crude oil and petroleum products 


Oil Search Goes On: The crude oil! that 
is being produced today may have been 
discovered twenty or more years ago o1 
relatively recently. It may have been found 
after long and expensive search or as the 
result of a lucky strike. Regardless of these 
circumstances, the price at which it can 
be sold is governed by today’s market con- 
ditions. At a given price for crude, the 
individual or company with oil that cost lit- 
tle to find makes more money of course 
than one whose original finding costs were 
higher 

As has been said, however, the oil] in any 
particular deposit is exhaustible—it dwin- 
dles with every barrel drawn from the wells 
If an oil company is to stay in business 
therefore, it must find new deposits con- 
taining as much recoverable oil as it sells 
If the company is to grow, it must find 
even more oil than it currently sells. This 
is but another way of saying that, just to 
try to remain in business, a company must 
today enough 


from its revenues 


to explore for oil for tomorrow 


der ive 
money 


why oilmen go on 


at times when there 


It may be asked 
searching for oi] even 
may be very adequate or even overabun- 
dant potential production relative to cur- 
rent demand. One reason, of course, is 
that any oil company which plans to stay 
in business must think not only of present 
demand but of future requirements. In 
addition, there are a variety of other rea- 
sons, which will have varying weights with 
companies depending on each 


company, for ex- 


different 
one’s circumstances. A 
ample, may explore in a particular coun- 


trv, not primarily to find oil in quantity 


TABLE 1I—REPRESENTATIVE CRUDE OIL PRICES 
(PER BARREL) 


WEST TEXAS* 
32° SOUR 


TIA JUANA 34° ARABIAN AT 
26° MEDIUM RAS TANURA SIDON 
$2.4 i ¢ 
» ond tn " 
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that would permit export, but in the hope 


ot improving its competitive position in th 
Also, even 


companies May have 


country if oil should be found 


though a number of 


rreater reserves than they need currently 


this will not be true of some other compa- 


nies and these will keep on looking lol 


additional supplies. Even a company that 


has a large position in a region whicl 


become it mayor look ( 


the 


o1i-source may 


where in hope of finding oil that is 


even lower in cost or more favorably sit 


uated with respect to important markets 


Nations that are importers of oil have a 


strong interest themselves (conservation o 


foreign exchange and national securit\ t 
the finding of indigenous petroleum ane 
may offer special inducements to searchin 

for it. The constant competition among 
oil companies makes any of them that has 
roducu interests anxious lest anothe 

find a new oil region in which it would no 


ot thousane 
ts crude so 
lor meeting 


Why Prices Change: | 





ces 


in) 
It) 


DOSSIDI« 


order to fh 


emereen 


I the 
oil represents the orking oO 
iorces, stretchin back to t 
ning of the indust que 
to be asked l Wi t re 
that brin bout variations? 
Put in the briefest fon 
the interplay o suDD 
supply ind dem ad If ce 
falls off. owing. sav. to a dee 
business activity, « f there 
sudden and marked increase 
ability, there wi e al 
where oil fields are ben nr 
than maxin eff nt rate 


TABLE Ill 

DIRECT PAYMENTS BY OIL COMPANIES 

TO GOVERNMENTS OF MAJOR OIL PRODUCING COUNTRIES* 
{Millions of Dollars) 


YEAR VENEZUELA IRAN 


50 


IRAQ 


KUWAIT 





SAUD 
ARABIA 
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will meet in Chicago 





41st annual conference of the American Petroleum Institute 


features speakers from government, industry, and business 
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Spanish Legion officer leads his patrol across desert near 
exploration party's campsite (Photos by Robt. Muir) 


Oil Search in the Spanish Sahar: 


The unexplored territories of Spain in Africa are 
the scene of an intensive oil campaign. Prospects 


are unknown but much valuable data has now been collected 


ry 
Spanish Sahara was provisionally under contract to the above are Lhe ine of small sand dunes, 165 
opened to oil prospecting in 1959, and from United Geophysical Company, Compagni« everal miles wide, run 
\pril through June, short-term geological Generale de Geophysique (CGG), Robert nd close to the coastline. Farther 
and geophysical reconnaissance was carried H. Ray International Inc., Geoprosco, West the country broken by 
out preparatory to concession bidding later ern Geophysical Company, Independent hile toward the eastern border ro 
that year. Since April 1960 when work first Exploration Company, Geophysical Set ountaino barrier 1 pI 
started on the concessions granted, twelve ices Inc., and the Instituto Geologico northea outhwest para 
oil companies have engaged some nine geo- Che Spanish Sahara extends for 540 miles eld to the « 
physi il Companies in then exploration pro ilong the northwest African coastline wna he ( ( COP ri ( Ss 
grams is bordered by southern Morocco, Algeria Sahar ire Saharauis or Moorish noma 

The major oil companies with conces * and Mauritania. Though usually referre: ho eke out a precarious living by 
sions in the Spanish Sahara are: Union Oil to as a whole, the country is split east-west he camel herds and by sown 
Co.. the Gulf Oil Co., Pan-American Oil by the sizable wadi, Saguia El Hamra, int crops, rainfall permitting 
Co Tidewater Oil Co., Sun Oil and two regions; Saguia El Hamra to the nortl Lhe towr of any size are | \ I ' 
Champlin Oil (operating jointly), the At- ind Rio de Oro to the south \ Cisneros and Smara Phe 
lantic Exploration Co., Phillips Petroleun The whole country is arid desert witl ! ‘ tal rison tow! 
Co., Richfield Petroleum Co American very sparse vegetation usua confined t ind run, a the hole countr 
Overseas Petroleum Co. and Valdebro Oil the beds of dry rivers. The first coa lair Spanisl i fore Bef 
Co regio covered witl rave nd sand t ( 

Geophysical companies which have beer mestone exposure ly { ‘ Spa ‘ 
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Most ol 


Las 


the 
Grand 


oil companies have made 


Island, thei 


base of operations and all head offices and 


Palmas Canary 


warehouses are located in that town. Las 


Palmas has a large port and all equipment 
from usually routed 


uriving overseas 15S 


through it, as are personnel 
However, four companies, Amoseas, ‘Tide 
Gulf and I 


manent camps and several others have space 


wate! nion, now have per 


storage in El Aaiun. These act as base 
camps and distribution centers for field 
supplies. Previously, El Aaiun offered no 
umenities to the civilians except by cou 
tesy of the Spanish Army. Several food 


stores and fuel depots are now operating 
ind a hotel is in the planning stage 


crews to arrive were landed out 


Villa 


Shipments of equipn 


Che first 


] 


Las Palmas on either El Aaiun or 


Cisneros beaches ent 


inloaded onto lighters offshore. towed 


were 
through the surf (weather permitting) and 


nanhandled to the storage areas The. sit la- 


is been somew! it illeviated however 


tion } 
th the arrival of several beach-landing 
cralt Not intil recently has work com- 
menced on a pier at I \aiun beach, some 
wenty miles west of the wn 
In the town of El Aatun. several con 
vanies are catermne to the requirements ol 
the field crews Three freight companies 
ASS.. provide fleets of 


POLCO, Sala, T.R 


trucks capable of hauling equipment from 
heach t campsite The country boasts no 


1 roads and the existing roadways are 


paved 
poorly marked. Previously the army relied 
on known tracks running [from point to 
wint. However, existing roads tend to be 
come a series of tracks up to two miles wide 
nder heavy trafic and navigation is now 
i major concern to all. Whereas the mayor 
tracks once led from one military outpost 
to another. they now usually lead from 
camp to camp, or camp to wate supply 
point 

Cseophysical field camps vary in size and 


composition depending on the different 


nethods in operation. Gravity field camps 


lor the most part, consist ol office shop 
yower and water trailers, air-conditioned 
ess huts, with tents for sleeping quarters 
Some seismic crews use trailers exclusively 
Mobile power units supply electricity tor 
he shop trailers, air conditioners, refrigera 
rs fice ise idio, showers and camp 
ti All ca ol necessity, are readily 
t mi il i nove m reasor Die¢ 
" r t era I caiullterer ™ 
Le. enty-fo — : 
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also requires that one wave band be re- 


stricted for use between camps and the local 


military authorities. Each field crew has its 


own transceiver and apart from general 


business, these are used in the case of 


medical emergencies, for air traffic control. 


and to direct search parties should men 
become lost Radio contact between held 


camps, town offices, and Aaiun police is 


\alun 


police are open for emergency traffic at 


made twice daily, and in addition, 


set times around the clock 

Labor, for both the camp and the field 
crews, is supplied either by the local Moors, 
or by Spaniards from the Canary Islands 
['wenty or more of the latter are required 
by each geophysical party, and though de- 
manding higher wages than the Moors. are 
Few of the Moors have had 
skilled 


All expatriates and Spaniards take 


easier to train 


previous experience or work or 


trades 
rest leaves in the Canary Islands 


Weekly 


perishables, mail and urgently needed s 


] 


supply planes, delivering food 


ip- 


call at eacl 



































camp where a landing 
trip is prepared. Three airlines run regular 
charter flights to the desert from Las Palmas ( j 
re ne ru s uf ! ’ , 
ising DC3’s or Bristols. Light planes also 
ire available for charter though several of 
the oil companies fly their own 
Field parties have differing rest leave 
schedules, varying from five davs after 
twenty-five days, to seven after twenty eight 
the latter usually reserved for turnkey op 
erations 
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Portable rig in Spanish 


1 Sahara. Lack 
of water requires use of a n 


roe any 


reas 





Water l very scarce 
Sahara The capitol KE] \aiun 








Springs has the only supply of anv note rip tires will las o ter or ove ‘ ( é 
There, sweet water is drained from a num- he orst terrain, where flotation sand tire ews runs from El A 
ber of ground seeps into two reservoirs ind steel core re ist on ( 
(ases. as such are not to be found In this ] eid Cre re ( a il Cx ( e det ( 
desert. Existing wells seem hardly sufficier or tour a eep ( f 
to support the local nomads \lany we s na n ne ( ( ( es ( ( 

re slightly salty and most are over i a compare i erie ) ( 
hundred fee deep. Thus. crews are nvari outner I he © ele’ c tue 

ibly lorced to ha il water ove! lon a un p e bee ‘ I ene ( ( ( Ss 
tances trom poor sources ert ce. Ble ! ( } ( 1 

Attempts to find potable water by dril ers shop repairs and ¢ cs pre ‘ 

ng have so far been unsuccessful. Consider PaAnures eC x overha ( rier . ( \ 

ible drill for water, however, has beer out in e hel e cons ( 

oinge on, and to date, Union has one we ler I desert some ( 

Lick water one well and Rich fie ld tw I V nlea ( Ne I Crh on ( 

ve he iter has been used for washi Casior Ol t 1 ct tl re cre f ec 

water s is for di ng purposes | r we no ae ! ( Ir Case 1) Ne t 1) 
Supplies are another item requiring long i el e equippe ere ( 

hauls | ca D transpor i here are Cr ! pile rat I ! el ere le ( 

two distribution points: El Aaiun and Villa rockets 

Cisneros. One Robert H. Ray crew was ( Spanish S ee! I roe 

nau full two hundred and fif mille ! eL ys nist \rl f there I ry I ! 

\ variety o ehicles ha Ce! ed I¢ I ( i] 

rie tro! 4 if P. wel \W ivon Corl re ( ( ( ( 
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weight-truck and recording unit, thus en 
hancing production 

The field recording unit is then positioned 
midway between, and connected by single 
cables to each adjacent pair of gee 
patterns. The weight-truck is driven from 
station to station along the profile, makin: 
drops at about twelve second intervals 
predetermined relationship 
pattern-control-points 
controlled b 
cording truck 

The seismic signal is a 
geophone patch and simultane 


ducted to the recording truck 


Phis signal is drop-time corrected anc 
on a magnetic tape Six drops are 
posited into a single channel on tl 
tape 
Che field tapes are 

field office where the next phase 
Phese held tapes are played back on 
versal analyzer corrector that has { 
for maki ti and dynamic cor 
as well ; normal moveout. The ana 
capable , iw wiggle trace 
records vell as four different 


ot record tl presentation on 


enables complete 


a interpretat 








Introduction: This paper deals with the 
economic factors influencing oil transpor- 
tation from the prolific oil fields of the 
Middle East to the highly industrialized 
consuming areas of Western Europe Chis 
is the largest international movement of 
petroleum in the world today 

The movement of oil from the Middle 
East to Western Europe involves a com- 
plex transportation system comprising 
hundreds of tankers, the Suez Canal, doz- 
ens of terminals for loading or unloading 
tankers, and large-diameter pipelines in 
both areas. This system has developed in 
recent years into one of high efficiency 
and low unit cost. Even greater efficiency 
is expected in the future 


Oil Movements Since World War II: 
Proved reserves of crude oil in countries 
bordering on the Arabian Gulf, referred 
to in this paper as the Middle East, have 
risen spectacularly since World War II 
These reserves were estimated at 26 billion 
barrels! or 37% of the world’s total in 
1946, but had risen to 182 billion barrels? 
or 60% of the world’s total at the end of 
1960. 

During this same period, crude oil pro- 
duction in the Middle East increased from 
690,000! to 5,240,000 barrels per day.? 
From 9% of the world’s total in 1946, it 
rose to 25% in 1960 (Figure | 


Soon after World War II, Western Eu- 


















tconomics of Oil ‘Trans 
Middle East to Western Europe 


rope became the major market for Middle 
East oil, and since 1950 it has been the 
market for well over half the total (Figur 
2 Table 1 shows the destination of Mid 
dle East oil exports during this period 
“oil” as used in this paper means both 
crude oil and refined products 


Table 1—Destination of Middle East 
Oil Exports 
(Thousands of barrels per day) 
19461 19503 19554 19605 


North America 8 66 299 454 
south America 8 19 / 68 
Asia and 

Australasia 3 284 500 189 
Africa 52 38 5 225 
Western Europe 28 895 880 2,724 

Tota 5 2 724 46 

Western Europe 

Percent {T ta 5 2 58.8 44.7 SQ 


To move an increasingly larger volume 
of crude oil to local refineries or to deep- 
water tanker terminals, a network of large- 
diameter pipelines has been developed in 
the Middle East (Figure 3). Most of these 
pipelines terminate at refineries or at tank- 
er loading terminals on the Arabian Gulf 
coast, from which crude oil and refined 
products are shipped to major importing 
areas. The pipelines from oil fields of 
northern Iraq and the trans-Arabian pipe 
line system from the producing fields of 
Saudi Arabia terminate on the Eastern 
Mediterranean 


PRESTON P. NIBLEY was formerly manager of 
operations of the New York office and chief engineer 
of the Trans-Arabian Pipe Line Company. He 


ceived a B.S. degree in petroleum engineering fron 


the University of Oklahoma in 1940 and the devre¢ 
of engineer in petroleum engineering from Stanford 
University in 1942 at which time he joined Standard 
Oil Company of California. He transferred to Tar 
line in 1950. On October 1, 1961. he joined Socony 
Mobil Oil Company as an engineering onsultant 













ALAN C. NELSON, Superintendent of Operat 

for the Trans-Arabian Pipe Line Company, rece 

his B.S. in Chemical Engineering at Michigan State 
University. He entered the oil industry in 1933 with 
the Pure Oil Company as a chemist and cargo 
inspector. He held a number of othe t 
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The increase in movement of oil by s« 
from the Middle East to Western Europe 
has been paralleled by the growth of the 
world tanker fleet. Since 1946, the trans 
portation capacity of this fleet increased 
over threefold (Figure 4 During the 
first ten years after the war the growth 
was gradual, but there was a significant 
trend toward larger and faster tankers 
often referred to as ‘‘supertankers,” of ap 
proximately 25,000 to 35,000 deadweight 
tons. A major expansion of the fleet began 
about 1955, and a changeover to even 
larger tankers was given impetus by the 
closure of the Suez Canal in 1956 

The most important oil shipping route 
from the Middle East to Western Europe 
is through the Suez Canal. The second 
in importance is from Eastern Mediter 
ranean pipeline terminals of the Iraq 
Petroleum Company and the Trans-Arab 
ian Pipe Line Company. A less important 
route, except for the period of the Suez 
Canal closure, is around the Cape of Good 
Hope. The magnitude of the oil move 
ment by the Suez Canal and by the pipe 
lines to the Eastern Mediterranean is 


shown in Figure 5 


Economics of Transportation: Crude 
can be transported by different routes and 
means from the Middle East to Westerr 


Europe The basic rule of economics af- 


fecting these movements is that 
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siete l the trend toward larger tanker Sut large ; i 
Le tankers require deepwa terminals with . neal f 
adequate tank farm capaciti Thus, the 
ise of the largest tankers will be restricted 
to particular sources, ro and destina 


tions where suitable terminal facilities are 
iwailable or where the volume of oil han- 
dled justifies their construction 


‘ rr 
S ue Canal The Sue Canal is of vital 
| war rs | ie me 


importance in the economic movement ol 















} 1—-Middle EF W } large quantities of crude oil from the Mid- Fia Destination of Middle East Oil Exports 
y | iddle st and t Crude Production , 
. cle East to Western I irope As indicated 













in Figure 7, the round trip distance from 
long term, an increasing proportion of oil Mina al Ahmadi, Kuwait, to Rotterdam size of tankers using the Canal also in- 
will tend to move by that route and means via the Canal is 9,500 nautical miles less creased Accordingly, the volume of oil 
which provide the lowest cost as measured than the round-trip distance around the moving through the Canal went up even 
by the investment required and the cost of Cape of Good Hope. Figure 8 shows that more sharply, as shown in Figure 9 
operation. It is the combination of invest the number of tankers passing through the The Suez Canal Authority has made a 
ment and operating cost which is impor Canal per day increased substantially du series of improvements to increase the ca 
tant, for large-scale investments may some ing the period 1946-1960, as did the num pacity of the Canal. The maximum per- 
times be justified in order to bring about ber of all classes of ships. The average missible draft for ships was increased te 
the lowest operating cost 
Each class of facilities involved in thes« 

movements will be considered with respect Fe Pi en uy \ , 
to the economics influencing its develop : lag 
ment ( 4 


in the tanker industry since World War II 
. oat 
has been the spectacular growth in tanker a 


size and speed. In 1946, the average tanker 





Tankers: The most striking development DN sr = S 
2 (3 






was 12,500 deadweight tons with a speed of 
12.85 knots! and the largest afloat was oh dia at 
P ne a itil —— Race * 


about 24.000 tons 4y December 31. 1960 Ae wae 












the average tanker had increased to 21.900 YAR af en 
tons with a speed of 15.1 knots.® and the SYRIAN REGION tJ - 
largest afloat had increased more than four 


fold to 107,000 tons.” Furthermore. tankers 


on ordet 

















for delivery during the period 
1961-65 average over 11.000 tons? ind 


recently Japanese interests have announced 


ans to build two 130,000 ton tankships 







The reason for this trend 1s that large! 





tankers can 





move 


smaller tankers Larger tankers can be 




































perated by about the same number of aims IRAN 
nen as the smaller ships, reducing the cost on 
ot labor per barre transported For ex 
imple only 50 men ire equirec t op 
a 100,000 ton tanker is om read 








o 41 men for a T-2 tanker. Fuel con 






sumption per .barrel moved decreases as 
the size of the tanker increases, even thoug! 


the larger and newer tankers generally are 





= " 
faster than the smaller and older types 








Also, the investment per deadweight ton 










, MW REFINERIES 
for a large tanker is much less than that 
for a smaller ship, since the shipbuildir —— PIPELINES 
costs and the steel requirements are rela nen A 
. a OlL FIELDS 
tively lower The reduced investment per \ Rivadh @ 
init of carrying capacity results in lowe 
Seale ot Mites \ 

depreciation, interest and insurance charges _— —_—a ie 
per barrel of oi] transported 

The effect of tanker size o1 I tral \ 
portation cost is show n Figure 6 Phi 
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Fig. 4—-Trends in World Tanker Fleet 
36 feet on February 15, 1961 and to 37 
feet on May 1, 1961. Although there is 
no constant relationship between draft and 
deadweight, with 37 feet permitted, most 
tankers up to 46,000 tons can now pass 
through the Canal fully loaded. 

Economic considerations probably will 
govern the extent to which the Canal is 
deepened and otherwise improved in the 
future. If current trends toward larger 
tankers and greater volume of traffic con- 
tinue, it seems likely that the Suez Canal 
Authority will find it financially attractive 
to proceed with additional improvements 

While the Canal was closed in 1956-57, 
there was a large-scale movement of oil 
from the Arabian Gulf around the Cape 
f Good Hope to Western Europe. After 


the Canal was reopened, this movement 


dropped sharply. Recently this route has 
been used by tankers which.either are too 
large to pass through the Canal fully load- 
ed or ‘because of the tanke1 surplus are 
being routed around the ( ape to increase 
operating time and thereby avoid the ex- 
penses and disruptions of short-term lay- 
ups 
Movement | 
; 


will continue for tankers larger than 46,000 


y the Cape route probably 
I 

. , , . 11 

tons However, it should be economically 

ittractive for even these tankers to return 


in ballast through the Canal to the extent 


that physical limitations allow: the Suez 
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Canal Authority has reported successful 00 
transits in ballast of tankers as large as 
85,000 deadweight tons. Economic analyses : 
indicate that the cost of moving oil to 
Western Europe by 85,000 ton tankers : 


around the Cape and returning in ballast 
through the Canal 1S about the same as the 
cost of using 46.000 ton tankers throug! 
the Canal both wavs 


Terminals 


Deepwater terminalis capablk 


of berthing tankers up to 100,000 tons : : _ 

either have he en completed or are planned Fig , / r ¢ f i] fat R 

at most of the major crude oil exportin to 7 S 

centers in the Arabian Gulf. On many 

occasions the Kuwait Oil Company's giant i. submarine berth capable of moor 
terminal at Mina al Ahmadi has loaded 39.000 ton tankers 

tankers of the Universe \pollo 106.000 Lhe widespread development 1 thie 





deadwe io} I tons and | nivers¢ | eadetr Middle I ast and We stern I IbOpe ( Ol 
85.000 deadweight tons classes hie terminals for accommodating tanker 
Arabian American Oil Company's terminal the 65,000-100,000 ton range = provide 
at Ras Tanura has handled tankers of the physical evidence of the economic attra 
Universe Leader class regularly and can tiveness of these larger vessels 
accommodate tankers of 100,000 tons. The Pipeline Except for tankers, pipelines 
Basrah Petroleum Company is currently isually provide the lowest cost means « 
building a sea island off southern Iraq moving crude oil. On a parallel long-dis 
which is designed to berth tankers of up tance movement, a crude oil pipeline cat 
to 100,000 tons. The Iranian Oil Partici- not compete in operating cost witl i 
pants commissioned in 1960 a new deep- modern tanker. Most crude oil 1 ine 
water terminal at Khare Island off Iran, ire built, not to compete with tanker 
which can accommodate 100,000 ton tank- but to provide a means for movi ‘ 
ers These terminals are being used by from producing fields to tanker por 
“olant” tankers carrying crude oil to deep- refineries Also another tvpe ol! cr e oO 
water terminals in consuming areas to the ipeline system is being increasingly p 
eastward as well as around the Cape to vided in Western Europe—one in whi 
Europe and North and South America the pipeline moves oil from a tanker ut 
Similarly, the pipeline terminals alon oading terminal to an inland ref 
the Eastern Mediterranean coast are capa- center For inland movement of crude « 
ble of berthing tankers ip to 85.000 dead it rates of 50-100.000 barrels per « 
weight tons. The Universe Leader has been lore, large-diameter pipeline illy have 
loaded at Sidon, Lebanon, the terminus of 1 competitive advantage over railroad 
the Trans-Arabian Pipe Line Company cars, tank trucks, and_ barge However 
Tapline). and improvement of the berth each transportation probiel o 
facilities has been planned to allow moor nust be analvzed separate 9, 11 
ing tankers up to 100,000 tons on a regula In the Middle East, all major cr 
basis. The Iraq Petroleum Company’s tet npeline systems, with one exceptior 
minal at Banias, Syria, presently can a de the sole outlets from pro« 
commodate tankers up to 85.000 tons, and to refineries or to tanker 1loat 
its terminal at Tripoli, Lebanon, is bein 
improved to handle tankers of that size. In 
addition, Esso Standar« Libva Inc. 1s 
installing i terminal it Marsa El Bre 
Libva. which will be ible to moor 100.000 


ton tankers 


Development ol deepwater tanke! I 
loading terminals at key locations in West 
ern Europe see Figure 10 sé 
progressing Esso Petroleum and_ Britis! 
Petroleum recently commissioned terminal 
at Milford Haven in the United Kingdom 
which are capable of berthu tanker »TO 


100.000 tons 
pleted a terminal tor handling 65.000 tor 


tankers at Tranmere, United Kinedor 


The new Esso refinery at Slagen, Norway 


Shell Petroleum ha cor 





has a pier « ipable of berthir LOO.000 tor 

tankers Rotterdam and Wilhelms! en 

the terminals for the recently built crude 

oil pipelines into Western Germany are 

being expanded and improved to handle 

100,000 and 85,000 ton tankers. respective 

lV, by 1965 The c1 de oil nioadi te! 

minal to be built at Lavera, France, for Fig ar Ona ene Vv F 
the South European Pipe Line will have to Western I 
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Lhe most extensive such system is operated 
by the Iraq Petroleum Company between 


the producing fields of the Kirkuk area 


| f 
ind the Eastern Mediterraneat IPC’s ce 
veries to tankers at the terminal por oO 
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rhe governments are requesting higher pay- 


ments, but the amount of these payments , 
has vet to be detern } irthermore =... 
lapline’s competition become increas- s Ma 
: , _ 
ingiv severe as the Suge ( i yroved J 
to handle larger and ( r 
In addition to ( ( ! I inkers “ i 
tor the irvest | ( ( er tanh 
* \ 
ers in rie 16.00 ' ‘ a" 
rT ISec tor m eal for hose \\ eT . , J 
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Forecast Through 1965: \ Oil Imft 
I) i ? / f \ deta ed report or 
Western Europe's | re energy re re 





M. E. Hubbard’® with particular references 
to the forecast demand for o1 Mr. Hult 


iwnitude 


provide a reliable estimate of the m: 


bard brought out the following |} hlivhts I 
1 | : ‘ of oil movement from the Middle East to 
or the period 1955-75. well over one . 
; cers Western Europe These figures indicate 
half of the rowth of Lurope’'s enere 
ai “are that about three-fourths of Wests rm Fu 
requirements \ e met bv increased ; . 
rts ropes net imports came from the Middle 
mports of o , aaonl a 
East in 1959 and 1960. as shown below 
2. The average annual increase in o 


imports for tl riod 1960-75 will be Table 3 
un 90.000 barrels pe: 1959 1960 


it 
2 y. i 
day (Thousands of barrels 
l per day) 
} hye ! ; * 
( nOr, « ‘ " Ky 
ediate ‘ x 
} yf ) 


ro ! o Wester aoa ee ee Cee 
— he dle East as a supplier of oi to Western 
Pec anil Europe. In 1959, this area furnished ab 
; : 100.000 barrels per dav. Most of 1 ba 


C I 7 , ; in 200,000 barrels per day w 
; . . . pled by the Soviet bloc ine Nort} \tru 
) ( f In 1960. Western Europe’s , te fre 


et LOADED TAMEER TRANSITS 





AVERAGE CARGO PER LOADED TANKER 


Table 2—Net Oil Imports to Western Europe 
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barrels per day but imports from the Soviet 
bloc increased to approximately 300,000 
The balance of 200,000 
barrels per day was imported mainly from 
North Africa (Algeria 

In looking ahead through 1965, it would 
appear that the Middle East, because of its 





barrels per day. 









immense reserves and low unit production 





costs, will continue to be the main source of 





oil for Western Europe. But developments 





in the last few years indicate that the 
U.S.S.R. and North Africa will supply 
increasingly larger percentages 

E. P. Gurov, Chairman of the Soviet 


Foreign Trade Organization, “Sojuznefte- 









export,’ announced at the Second Arab 





Petroleum Congress in Beirut October 1960 
that the U.S.S.R 
pre-World War II percentage of markets 





intends to regain its 






for oil. He stated that in the “prewar 





decade, 1925-35, western countries’ imports 





totalled about 210 million tons of crude oil 





and petroleum products, including 30 mil- 
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Fig. 10-—-Major Oil Terminals and Pipelines 


14.3% from theU.S.S.R.” 


Furthermore, for political and economi 


lion tons 


reasons, the U.S.S.R. appears willing to 
barter and to price its oil low enough to 
force its way into the highly competitive 
markets of Western Europe. On the other 
hand, Robert Marjolin, Vice President of 
the European Common Market Commis- 
sion, advises that Western European coun- 
heavily 
dependent on the U.S.S.R. for oil supplies 
and should limit their imports from that 


tries should not become _ too 


source to about 10%.*® Thus the Soviet 
blox exports to Western Europe throug! 
1965 might be considered to be in the range 
of 10 to 14% of net imports 

Within the last few years, North Africa 
has emerged as a major source of oil. A\l- 
gerian production passed a rate of 300,000 
barrels per day at the end of 1960, and 
facilities are planned for more than 
doubling this rate by 1964.7 A number 


of sizable oil fields have been found in 











Libya. One large-diameter pipeline to the 
Libyan coast for the export of oil from 
the Zelten field issscheduled for completion 
in late 1961. A second line is planned for 
completion in 1962. It is possible that 
Libyan production will reach a level of 
about 400,000 barrels per day by 1964.17 
Because of its proximity, oil from Nortl 
\frica has a competitive advantage ove! 
Middle Eastern oil in Western Europe 
Sufficient information is available to as 
semble a torecast range of net imports inc 
sources of oil for Western Europe in 1965 
as compared with the estimated figures for 
1960. Although forecasting is a hazardo 
undertaking, the following assumptions wil 
be made on the basis that they represent 
reasonable probabilities 
|. Imports from North Africa will rise 
substantially as export capacity i 
creases, especially in the preferentia 
market already being given by France 
2. Imports from the U.S.S.R. will in 
crease as the Soviets develop i greater 
export Capacity 
i) Imports from South America will no 
show any appreciable increase above 
the 1960 level 
+. Imports from the Middle East will fill 
the balance of the increase in West- 


ern Europe's net imports 


Table 4—Net Imports and Sources of Oil for 
Western Europe 


(Thousands of Barrels Per Day) 









1960* 





pe : oC 4 


Although such a forecast is based upon 
many uncertainties, the important conclu 
sion is that the potential availability from 


North Africa and the USSR appears to be 
of sufficient magnitude to supply 7 rf 
the increase in Western Europe's needs 
through 1965 \ corollary is that there 


will be a reduction in the rate of increase 
of movement of oil from the Middle East 
to Western Europe 

Required: Tank 


er There has been an oversupply of tank- 


Transportation Facilttt 


ers since the Suez Canal was reopened in 


1957 The surplus was especially severe 
during the summers of 1959 and 196! It 
was relieved by increased demand tor oil 
and scrapping of older, obsolete tanker 
in the winter of 1960-6 However, tore 


casts indicate there wil f i 
tankers for several years 


Tanker supply lines to Western I 
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Except for Imagination 


YESTERDAY'S TOOLS ARE OBSOLETE EXCEPT FOR 
IMAGINATION IN CONCEIVING BETTER TOOLS — AND 
FOR PERSEVERANCE IN MAKING THEM WORK — THERE 
WOULD BE NO PROGRESS. SCHLUMBERGER WORKS 
FOR THE PROGRESS OF THE OIL INDUSTRY THROUGH 
THE DEVELOPMENT OF MORE EFFICIENT SERVICES. 

SERVICES INTRODUCED BY SCHLUMBERGER DURING 
THE PAST SIX YEARS ACCOUNT FOR MORE THAN HALF 


THE LOGGING OPERATIONS RUN TODAY. 
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PACIFIC 


CENTRIFUGAL PUMPS FOR PETROLEUM 
CHEMICAL, UTILITY, MARINE & 
GENERAL INDUSTRIES + O1L WELL PUMPS 





--»Global links in Pacific 


Pumps manufacturing chain 


For more than fifteen years a continuous international 
expansion program has been conducted by Pacific 
Pumps, Inc. to forge the strongest possible global links 
for its manufacturing chain. 

The success of this constant effort is emphatically 
attested by a glance at the list of companies in the 
world’s key industrial areas who are now manufactur- 
ing and distributing Pacific pumps under license 
and technical assistance agreements. Other equally 
impressive connections are under negotiation for the 
near future. 

Today, whether Pacific pumps are built in Pacific’s 
American plant or by one of the carefully selected 
foreign manufacturers—identical integrity of design, 
engineering, workmanship, materials and service is 
assured. 

Through these world-wide facilities, pumps of Pacific 
design may be purchased by the petroleum, chemical, 
utility, marine and general industries in Sterling, 
Francs, Guilders, Marks, Pounds, Yen, Pesos, Dollars 
or other foreign currencies. We encourage your 
inquiries. 


BATIGNOLLES-CHATILLON 
5, Rue de Monttessuy, Paris (7e), France ~ 


HIRO ZOKI CO., LTD. ¥ 
Subsidiary of Sumitomo Machinery Co., Ltd., Tokyo, Japan 
(Hire Zoki's pliant in Kure, Japan) 


HITACHI, LTD. 
Tokyo, Japan 
(Hitachi's plant in Kameari, Japan) 


KELLY & LEWIS PTY LTD. 
Springvale, Victoria, Austrailia 


KONINKLIJKE MACHINE FAGRIEK 
GEBR. STORK 4 CO. 
N.V.(V.M.F.) Hengelo (0), The Netherlands 


RUHRPUMPEN G.m.b.H. 
Division of RUHRSTAHL A.G. 
Stockumer Strasse 10 Witten-Annen, Germany 


SERRA HERMANOS 5S&.A.1.C.1. 
Defensa 599, Buenos Aires, Argentina 


Gé&J WEIR LIMITED 
Cathcart, Glasgow, Scotiand 


DRESSER A. G., International Representative 
MUHLEBACHSTRASSE 43, ZURICH, SWITZERLAND 


PACIFIC PUMPS 


Inc... A Division of Dresser Industries, Inc. 


BFs HUNTINGTON PARK, CALIFORNIA, U.S.A. 





LONDON & MIDLAND STEEL SCAFFOLDING CO. LTD. 


BURTON'S PATENT 


BURTON'S PATENT 
SWIVEL COUPLER 
For Coupling Bracing 
Tubes to Strengthen 
Scaffold. 


BURTON'S PATENT 
SPLIT JOINT PIN 
For Securing Two 
Tubes Firmly To- 
gether, End to End. 


MANUFACTURED TO B.S.S. 


BURTON'S PATENT 
PUTLOG COUPLER 
For fixing Putlogs or 
Transoms to Horizon- 
tal Tubes. 


1139-1951 


SCAFFOLDING FITTINGS 


BURTON'S PATENT 
DOUBLE COUPLER 
For Coupling Upright 
Tubes to Horizontal 
Tubes. 


orld 


SOLID STEEL DROP-FORGED SCAFFOLDING FITTINGS 


SPECIFIED BY LEADING ENGINEERS AND CONTRACTORS 


FOR SPEED & STRENGTH 


WORKS. ST. LUKE'S WORKS, 


IN GENERAL CONSTRUCTION 


OLD HILL, STAFFORDSHIRE, ENGLAND 


TELEPHONE: CRADLEY HEATH 69181—5 LINES. PBX. TELEGRAMS: DUBELGRIP, CRADLEY HEATH 


LONDON OFFICE: 6, 
TELEPHONE: SLOANE 7291-3 


LYGON PLACE, 


LONDON S. W. | 
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ew uses, wider markets open 
tor old, established products | 
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HE FUELLING of commercial jet airliners These are noteworthy de velopments in aid not exist in these markets whe! 
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TABLE 2—U.S. Refiners' Average Return on the Four Volume Products, 
per barrel of Crude Oil Processed 
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the demand for kerosine, the heart cut of 
the refiner’s middle distillate fractions. See 
Fig. 2. Its current acceptance as fuel for 
ras turbine powered aircraft is helping build 
up demand. Total requirements for kero- 
sine in 1960 in the USA were 147.21 mil- 
lion bbl, the highest on record 

Of this volume, fuel needs for the com- 
mercial jet airliners by 1960 had reached 
36 million bbl, this new use more than tak- 
ing up the slack resulting from the drop in 
demand for some other uses. By 1965, the 
market for this application is expected to 
reach 75 million bbl. A survey of the tur- 
bine-engined fleets of the world’s airlines 
recently made by Esso Air World showed 
that. as of May 1, 1961. 27 USA companies 
were operating 420 turbine jet or turbo-prop 
aircraft, with 265 more on order for de 


verv by 1964 


Kerosine is also a componer t of the wide 

fuels used principally by US itary 

ines. Cthe components are ow octane 
re ind distillates. Of : 
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5 MILLION BARRELS PER YEAR 
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Fig. 3—Trend in demand USA for aviation gaso 
line and commercial jet fuel 
1960 


kerosine type) 1955 


lion bbl of jet fuel demand in 1960 reported 
by the Mines, 14 


13%) was kerosine. 


Bureau of million bbl 

lechnically, the requirements of gas tur- 
bine powered aircraft can be met by various 
petroleum fuels. The selection of kerosin« 
by the commercial airlines was based on 
other factors as well as suitable properties 
of the fuel Supplies of kerosine are avail- 
able widely, already in the hands of the oil 
companies, and convenient for delivery to 
airports, direct from refineries in some in- 
stances. For long flights, involving fueling 
in other countries, more uniformity is to be 
found in kerosine’s properties than in other 
products. Safety in handling and use was 
also a factor 

Current refinery production of kerosin 
is small, in relation to that of other volume 
products. In 1960, the refinery yield of kero 
sine in the USA was 4.6% of crude proc- 
essed This yield can be increased as re- 
quired, even at the expense of other distil- 
late products. Within the past decade, re 
finers have converted as much as 6°% of 
crude to kerosine, and, in the early years 
when gasoline demand was lower, the kero 
sine yield was 12 to 15% 

There is no single kerosine type jet fuel. 
The airlines call for fuels within the kero- 
sine range meeting their own requirements 
Most of these fall within the framework of 
the tentative specifications for two of thi 
fuels issued 
Ma- 


[ype \isarela 


types of aviation turbine 


American Society for 


three 
by the 
terials for commercial use 
tively high flash point distillate of the kero 
sine type Type A-] is similar to l'ype \ 
but 


incorporates special low temperature 


characteristics for certain operations. Type 
B is a relatively wide boiling range volatile 


distillate by oil 


Work is being continuec 
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companies and airlines to improve the spect- 


fication standards for the fuels and widen 


their availability. The principal differences 


in properties ol commercial kerosine type 


jet fuels and kerosine for ground use are a 


lower boiling range, lower freezing point 


and higher volume of aromatic content 


Ihe creation of the new market for kero 
sine as jet fuel has cut into aviation gaso- 
USA refineries 


aviation 


line demand at Total de- 


mand for all grades of gasoline 
reached a post-war peak of 98.342 million 
bbl in 1958. In 1960, it was 69.82 million 
bbl, and by 1965 it may be down to 50 mil- 
lion bbl. The changing pattern in demand 


for aviation gasoline and jet fuel is shown 


in Fig. 3 

New uses for distillate fuel oil. ‘The larg: 
refinery output of distillate fuel oil, its pres- 
ent diverse uses, and the average low real- 
ization value for refiners for this product 
have combined to center interest in devel- 
oping new, higher value uses for 1 
Wide agricultural markets are under study 


1 1 } 


by various agencies, including three mid 
western agricultural colleges, G. W. Flint 
American Oil Co.., API meeting on 
the subject earlier this year. In cc 


much more energy and comb istion equip 


told an 


ming years 


ment will be required on farms, and it 
might be well to steer this demand toward 
the use of distillates, he stated, “because i 


the long run they would be che iper and 


saler to use 


[wo potentially large new agricuitura 
uses for distillate fuels, he said, are in croy 
drying and environment control. The latte: 


refers to providing year-round comfort, in 





cluding both heating and air conditionin 
not only of farm homes but so Darns am 
other farm buildings. Better preservation of 
crops and increased output from farm ar 


mals would be a hieved 


The artificial drying or curing of tobacco 


is already established, Flint said, and the 
volume ot corn put through adrvers 1s steadi \ 
j 


increasing. Drying of hay and grain 


is under study. since it is recognized tha 


controlled drying increases the nutritive anc 


the monetary value ol the crop The crop 





drying market would | 


with other pe troleum 


| 
- fied petroleum gas, he said 


Contributing to the future expanded agri 
cultural market for middle distillates ma 


be weed control, soil sterilization, and use 


ol ou fogs to reduce loss of ground hea 


radiation which causes frosts 


An interesting new development in a 





completely different field with high interest 


, , 
now 18 a snow-meiting device wil 





1\ have to be shared 


ates on fuel oil. One of several such devices 


is one being built and marketed by 
Research and Engineering Corp 
original concept by Esso Research and En 
gineering Co. The latest mode mountec 


on a trailer for easy mobility and havi 


rated snow-melting capacity of 75 ton/hr 
was demonstrated this past immer by Ess« 
for New York City officials who are inter 
ested in its potentia use to handie the city 
huge snow removal problems every winter 
An earlier, stationary version with a 2 





ton/hir capacity, has been test operated the 
past two winters at the La Guardia Marine 
Air Terminal in New York 
Air ‘J | N Yor! 


has been the equivalent of clearing 110 tons 


Its performance 


of snow from a 110,000 square foot 
a little over four hours. Fuel cost was $7.51 
per hour, representing a savings over truck- 
ing the snow away of about $50 per hour, 
and completing the iob in half the time 
trucking would have required 

Heart of the device is a tank in which 


er is highly agitated, and heated to 40 to 


s 


15 F by a principle termed “sul 


combustion.” Snow is dumped into the tank 
" 


by front-end loaders: it melts almost instan- 


taneously and the water drains into sewers 


at about 300 gal/min. It was estimated that 


New York City 


could quickly Clear all its 


major arteries after a heavy storm with 30 
to 40 such mobile snow melters. Less than 

oall f lictil f ' + 
two galions oO! distil Y Tue Ol Ca mei 





Water in the tank is 


one ton of snow 1 
heated by two, 60-gal per-ho I nigh heat 
reiease ol b rmmers 

Wide applications for eithe he mobile 
or the stationary models 1s se¢ n airports 
parklil ots, service stations, anc pping 
centers 

Somewhat further in the future R 
se for distillate fuel « he hwdrocarbor 
fuel ce now bei studs i ‘ 
searct ibor itories 

We rye eve it ite 1 ‘ 
can be made to wor ( i cist ite | 
R. L. Weeks, head of Esso Research and En- 

cering § irket researe divisior 
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A corner of the new Cities Service petrochemical plant at Lake Charles, La. 


Cities Service on the move 


Even without visible motion—action! The shining towers the list 


. To make the best possible use of this abundance 
and conduits of this new orthoxylene plant symbolize Cities 


through an ever-increasing flow of new and better petro- 
Service progress in the expanding field of petrochemicals. chemica! products—Cities Service is on the move! 
Chemists know that petroleum is a great storehouse, laden 


with materials vital to today’s industry—resins, plastics, CITI m) Y Cc K RVICE 
dyes, pharmaceuticals—only the imagination can complete A WwW KJ BU AR 
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USA product demand 
will rise 3.2% 


r 

ar USA DEMAND for petroleum products 
will increase about 3.2% in 1962—-to 10,- 
168,000 barrels daily, according to the most 
recent estimate of the Ethyl Corp. This 
compares with a rise of 1.8% for this year 
over 1960, M. P. Murdock, Ethyl’s vice 
president-sales, said in a talk in New York 
late in September. 

Trends in demand for products are shown 
in the accompanying chart and table. Con- 
sumption figures for 1960 are based on com- 
plete data. The estimate for this year is 
based on seven months’ actual consumption 
plus an estimate for the remaining five 
months. The 1962 forecast was prepared 
after discussions between Ethyl and compa- 
nies representing more than 75% of the 
USA refining capacity. 

Here are the trends for the individual 
products, as seen by Murdock: 

Gasoline, the largest volume product, 
now accounts for nearly half of the oil in- 
dustry’s total sales and for more than half 
of its revenue. Various motor vehicles and 
airplanes account for 85% of its use; the 
remaining use is in non-highway engines. 

At 4,186,000 b/d, gasoline this year will 
show an increase of only about 1%, the 
lowest rate of increase during the past five 
years. Several factors have caused this 
among them the advent of compact cars, 
the switch to jets by commercial airlines, 
and a general low activity in business 

Next year demand should be improved, 
Murdock said, due in large part to better 
business and industrial activity, Consump- 
tion is expected to rise 2.8%, with more 
people with more Cars and more money to 
spend on gasoline 

Kerosine has seen a tremendous growth 
in the last couple of years due to its use as 
fuel for commercial jet planes, which now 
accounts for about one-third of the total 
demand. 

At 405,000 b/d in 1961, kerosine’s riss 
is almost 12 over last year. The forecast 
increase in 1962 of 7.4% indicates that the 
aircraft changeovers are levelling off, but 
are by no means complete. Also, with im- 
proved business conditions, the airlines can 
be expected to carry more passengers and 
use more fuel next year. 

Distillates, which include heating oils for 
homes, apartments, schools, and _ office 
buildings as well as diesel fuels, are the 
second largest volume product 


The increase this year of 1.407. to 1.9 
million b/d, is below the average for the 
past few years, and it reflects largely thi 


continually increasing competition from 
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natural gas as a fuel for home heating. The 
somewhat improved prospects for 1962 are 
seen by Ethyl as a result of improved busi- 
ness which will mean more sales of diesel 
fuel to railroads and bus and truck fleet 
operators 

Residuals include the heavy fuel oils used 
by industry, by public utilities to generate 
electrical power, 
called bunker oil 


and by steamships as so- 


Lower industrial activity, restrictions on 
heavy oil imports, and increased competi- 
tion from both gas and coal have all had 
a direct effect on residuals’ volumes, which 
were down 0.8% this year. Again, because 
of the brighter outlook for business and in 
dustry generally, residuals can be expected 
to increase a comfortable 2.4% in 1962 

The other products, which includes th 
more than 2,000 products made from petro- 
leum, are seen as providing a continuing 
growth in an already healthy demand situa- 
tion. 

The substantial gain of 4.39% estimated 
for other products for this year is accounted 
largely for by rising consumption of LPG 
of military jet fuels, and of feed stocks to 
serve the petrochemical field 


Although the USA oil industrv has been 


Gasoline 





Trends in USA Demand for Petroleum Products 
(Figures in 1,000 b/d) 
Product 1960 1961 % change 1962 %, change 


yasoline 4,146 4,186 4,305 +2.8 

Kerosine 362 405 : : 435 +7.4 

5 ate Q74 ole | 4 2 

Residua 53 518 § 24 

thers 764 840 4 3 5 
> k4Y 

tacing—and still does face—a numbe1 


problems, Murdock said the outlook is fo: 
1962 to be a good year 

Among the more serious problems ti 
were faced this vear were these 

l There has been an over-supply 
crude petroleum both in the USA and 
the rest of the world 

2) The refining capacity in the USA is 
over-built, and is still ahead of current dé 
mand. This year, USA refineries will be 


r¢ of th 


operated at approximately 82° 
rated capacity 

) There has been a slowing down ir 
the rate of growth of the demand 
petroleum products, and particular! 
gasoline and industrial fuels 

+) The oil industry in the USA is facing 


increased competition from natural gas 
' . 1 

coal, and low-cost foreign produced cruce 

Ol 
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PETR E<9 DISTILLATE TREATING 


gives refiners 


better quality 





Refiners ever here have found that they can depend 
on ELecTROFINING* Precipitators and the BENDER i 
lytic Sweetening Process to meet the ever-growing 
demand for higher quality. These versatile ur le 
signed, i led, and operated according to Pet 
specil tions to meet various purihecation probl 
provide important extr reining steps that improv i 
le variety of petroleum product 
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One type of ELECTRO- 
FINING Precipitator 
installation. 


ELECTROFINING Pre- 
cipitator flow diagram 
for typical acid-caustic 
treating. 
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BENDER sweetening in- 
stallotion comprised of 
two sulphur obsorbers 
and catalyst vessels 


BENDER Catalytic 
Sweetening Process 
flow diagram 
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2,000 men are on hand to work for 

Werkspoor’s Construction Department. 
A permanent team of key personnel 

and the most extensive range of 


equipment are your guarantees that 
every job, large or small, 

will be handled in the best way and 

in the shortest possible time. 

Complete factories and plants, 

boiler installations, buildings, bridges 
and pipelines, either made by Werkspoor 
or by other manufacturers, 

are assembled by these experts in 

all parts of the world. 
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cell being studied at 
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The fuel cell — 


promise or threat to the 
petroleum industry ¢ 


eratior 
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The ‘ rperimental farm tractor developed hy 


i. J 


powered by 1.008 fuel cells has 3.000 1h 


mental law of thermodynamics. Only if we 
the 


temperature of -460 F 


could discharge exhaust vapor at a 


would this step ot 
conversion approach 


Clearly 


oul 
L000; 


energy process 


efficiency this is forever 


impossible! 
And, in the use of hot vapor or gases to 


drive a piston or a turbine, we encountet 
losses due not only to the dissipation of heat 


An 


able to 


but also those resulting from friction 


automobile engine, for example is 


use perhaps only. 15% of the energy in the 
fuel: a steam locomotive 8%: a diesel 
locomotive 25-30%: and a large electri 
generating plant 40% 

One reason for the current rash of activ- 


ity in the development of new sources of 
energy is that some of them will permit us 
to avoid the wasteful conversion of the 
chemical energy in the fuel to heat energy 
and thence to mechanical energy 

One of them—the fuel cell—promises 


to free us from the limitations imposed by 


the laws of thermodynamics. As a result, 
with the fuel cell, theoretical efficiencies 


being 


ot 100% are possible, although from a rez 


istic point of view 70% is what is 


aimed at with this particular generator 
This power package is of the greatest in- 

terest at the moment to the petroleum indus- 

try, not only because there 1s the promist 


that it can use petroleum derived fuels but 
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ducing petroleum derived chemicals of very 


high purit 
The 


quiet, non 


requirement 
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light 


-exhaust producing elec 


lor a 
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portable 


ric gener- 


ator has been the space programs. Such a de- 


vice, it is 


for a lew 


is the ordinary d1 


and small 

If the « 
the above 
program ¢ 


Acti 


pe we 


exist 
low 
a short li 
or fuels 

ately, bec 
that it ce 
to produc 


The rec 


worth noting could 


b 


e« bought 


pennies at every drugstore 
iry cell used in flast 

radios 

lry cell actually did 1e¢ 

requirements, the almos 


m fuel cell development 
the 
| 


relatively 


ially, however dry 
I output 1s 
le and 


| he 


ause a 


LISeSs expe nsive 


terms “Tluels 1s 
dry cell is a 
msumes a 
e an electric current 


ognized concept of 


material isu 


Chis 


iohnt 
I 


materials 


nea 


‘ 


used deliber- 


a fuel cell 


combustible 


all 


a device that literally burns a 
fuel, without the formation of 
the energy of combustion being turned into 


electricity 


Like al 


without h 


As lone ; 
Willia 


oxygen Ww 


Su 


and wate! 


and Ces 


| 


| ideas, the idea of b 


eat to give electricity 


ivWO as 1839 the Engli 


m Grove “burned” | 


iS 


SI 


ithout heat to produce 


His work has 


been revi 


employing his principle 


inning 


not 


a fuel 


new 


scientist 


yvarovgen 


and 


electricity 


used as portable power packages by the mil- 
itary services 

But the goal is to use ordinary fuels like 
natural gas, liquefied petroleum gas and 
kerosine in place of hydrogen, and air in 
place of oxygen. Fuel cells are running on 
but 


these fuels, 


their output is low and 
life short; or else thev are too large and 
complicated and employ temperatures and 
pressures that are too high. By contrast 


Union Carbide has built fuel cells that use 


hydrogen and air, operate at atmospheri 


pressure, and have run for two years without 
any trouble These are used to power! port 
able radar sets of the U.S. Army 


Hydrogen, however, is not a practical fue 


It is expensive--about $1 per pound It 
has to be carried about in heavy pressure 
vessels. And, its availability is limited. The 


very weight ol the pressure Vessels cdlestrovs 


whatever 


iivantage would be Panes 

the lightness of the power plant itself 

Research, therefore, is largely directe¢ 
toward improving the appetite of the 
cell for more conventional! fuels \nd 
is, of course, where the petroleun a I 
entetl tie Dic ‘ \s i rheter ck 

ead ene \ Is it 1\ ntere en rie 
pplications for its produc If the po 
ible fuel cel be it fe rivin el 
or fe sina OWE en ! 
re Ca Wlil nee i pr t 
Tie 

Phus, companies such as I Lexa ( 
Shell are taking long and | wks 
device in their research laboratories 

\ demonstration of what may one d 
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which 
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hydrocarbon fuels will depend upon their 
first being cracked to give hydrogen and 
carbon monoxide which will also react in 
the cell to give a flow of current. 

An example of a high pressure, high tem- 
perature cell employing petroleum hydro- 
carbons in this way is the Sondes Place cell, 
developed in Great Britain by the Sondes 
Place Research Institute under contract to 
the Ministry of Power with the support of 
Shell. In Britain, Shell’s Thornton Research 
Centre has devoted considerable effort to 
exploring the possibilities of the low pres- 
sure, low temperature fuel cell, the ultimate 
aim being to assess the adaptability of this 
type of cell to hydrocarbon fuels. 

How far work has progressed with hydro- 
carbon fuels has not been disclosed, but 
from what Shell has published it appears 
it has made significant contributions to the 
technology of low temperature cells em- 
ploying hydrogen and air. The Thornton cell 
employs highly active electrodes, and it can 
generate from three to five times more pow- 
er per unit volume than similar cells under 
development. 

Fuel cells of the non-portable type are 
receiving considerable attention from pub- 
lic utility companies. For example, they 
offer an attractive possibility for convert- 
ing natural gas into electricity at a high 
degree of efficiency. More importantly, they 
offer the power companies a chance to over- 
come the necessity of installing up to twice 
the average capacity needed in order to be 
ina position to meet peak demand. 

Proponents of the fuel cell advocate run- 
ning smaller generating plants at full ca- 
pacity 24 hr/day, the most effi ient method 
of operating a power plant. When demand is 
low, the idea is to use the surplus power 
to convert water, by electrolysis, to hydro- 
gen and oxygen, which can be stored. Dur 
ing hours of peak demand, the hydrogen and 
oxygen would be fed to a fuel cell where 
they would furnish electricity in recombin- 
ing to form water. This proposal, it should 
be noted, promises to make nuclear power 
plants at least twice as economically 
fiable 


the “technological breakthroughs : 


justi- 


as they are now, it could be one of 


referred 
to at the start of this article 


Two factors have to be borne in mind in 
the use of fuel cells to generate electri 


powel! First, cells generate very low volt- 


ages; and while they can be connected in 
series, there is some question whether they 
can be multiplied in units in excess of 700 
volts, because of insulating problems 


Secondly, since they are batteries they 
produce only direct current while most dis- 
tributing systems employ alternating cur- 
rent. This latter difficulty can no doubt be 
overcome by converters 

On the other hand, fuel cells generate 
very high currents—a single cell generat- 


ing up to 300 amps. Because direct cur- 


rents of high capacity are needed in the 


electrochemical industry tor example, 


refining of aluminum—the generation of 
electricity from fuel cells, powered say by 


natural gas, could change the entire pat- 
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which 


hy- 


tern of the electrochemical industry, 
now is largely grouped near sources of 


droele¢ tric powe! 


There is another facet to the fuel cell 
besides its energy possibilities. In producing 
power, chemical reactions are also taking 


place. The end product of the hydro 
gen/oxygen cell is, of course, water; but a 


] ] 


cell operating on wood alcohol produces 


formaldehyde, and if ethanol is used the 
result is acet ildehyde 

Many other possibilities exist for produc 
ing chemicals of extremely high purity. Al 
though the power produced during the re- 
action might not be of commercial value, it 


could nevertheless be used to 


augment the 
power supplies of the installation. In fact 
of the fuel 


at this stage of cde velopment 


cell, no one can say whether its future lies 

in producing powel! or In being a chemical 

plant 
Now let 


the other energy generators now under in- 


us take a brief .ook at some of 


tensive study in several research labora- 


tories 
The solar cell is another 
photoelec tric cell \ 


name for the 


material called a 


semi-conductor, and usually derived from 


silicon, is activated by sunlight (though 
artificial light can be used). and as a re 
sult a current will flow if the cell has been 
connected to an electric circuit 


The most familiar form of this cell is 


probably to be found in the photographer's 
light meter. However, the energy produced 
by such a cell is infinitely small, and as 


a powel! source it would be hopelessly in- 


efficient. On the 


these devices 


other hand, for space 


research promise a simple 


method of trapping energy from the sun; and 
our artificial satellites already employ them 
to provide power for their instruments 


Last year, an automobile employing a 


thousand or more of these cells was demon- 


ut this was a publicity stunt, and 


strated. | 
demonstrated no practical use for the de 
} 


vices part tlarly in England vhere if 
to run on power captured by its cells ir 
America 

Solar cf ls mia bye usel il ll pace re- 
search, but they will never be a seri 
contender as a significant s ipply ot the 
world’s energy. Obviously. they use no cor 


ventional fuels 


Thermoelectric generators turn heat d 


rectiv into electricity without ny movin 
parts. They are really improved versions of 
the thermocouple i device made by join 
ing two wires of dissimilar material. When 


one of the junctions is heated. a current 
he Russians have built thousands 
} 


will flow 


of radio sets which are powered by one of 


these dey ices USING a kerosine lamp as tne 
heat source 


The I 


oelectric 


S. Navy is very interested in therm- 
eenerators tor powering ships 


and has entered into research and develop- 


ment contracts with firms like Westinghouse, 


Carrier, and Radio Corp. of America to de- 


velop a 1.000-KW generator. At the present 
stage of the art, these devices are verv 
inefficient, and will remain so unt 


able mate 

found 
Eventu: 

neat Into 


about 0) 


because tl 


Fenerators 


‘rials for their construction are 


illy, they may be able to convert 


electricity at an efficiency of 


r, 1 


( nothing very startling—but 


1¢y use no moving parts like costly 


do they offer interesting pos 


sibilities as a capital investment 


For mil 
noise and 
they rely 
eration, t 
though of 
atomic en 


The the 


transtorm 


itary purposes, their ireedom from 


vibration is a great asset 


‘ Since 
on a source of heat for then op 
hey can employ petrol 
course other heat sources such as 
ergy are under consideration 

‘rmionic tube is another device to 


heat directly into electricity 


It has been considered as means of tapping 


some of t 


I 


he waste heat in the xhaust oO 


rockets to provide electrical power to op 


erate the 


It relie 


rials give off electrons when they 


to about 


caught by an electrode and made to 


controls of a space vehicle 

s on the fact that certain mate 
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electrons are 


flow 


eh an electrical circuit 


through 


The most 
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nium rod 
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er genera 


interesting proposal for the 


} 


c tube is to make it an integra 


1 atomic power generator, the ura 


f 


Ss in the pile being the source of 


This would sunplify atomic pow 


] 


tion by doing away with the elec 


tric turbine and the fluids—i.e., pressurized 


water an 


thermioni 


crease the 


output tre 


Magnetohydrodynamic generators. Of all 


the exotic 


ibly the 


rewards ‘ 


1LiaAcC po 
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d steam—to drive it 
c tube in an atomic pile co ud 
efficiency of electrical powe 
m 50 to 15° 


enerey proaucers thins l prop 
most daring, and the most diffi 
reduce to practicality Fe the 
tfered are great. Perhaps 
ssible the boosting in efficien 
il electric power tat HU, 
s of especial interest t ) 
dus ry hecau t < d ) 
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ar, MHD generators are laboratory 
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the efficiency of power generation 
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REFRACTORY & INSULATING CONCRETES 
(REFRACTORY CASTABLES) 
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can be “gunned” or cast-in-place, 
and depending on the aggregates used 
can have any fired density between 


30-120 lbs. per cu. ft. 








Montreal refinery. Regenerator towers gunited Kwinena refinery. Towers gunited Aden refinery. Reactor and chimney stack linings 


and NOW ! sECAR 250 


a super-purity white calcium-aluminate 


Secar 250 refractory castables have 


SECAR 


all the advantages of Fondu castables cement with IRON COMPOUNDS AND SILICA 
PLUS high purity and high refractoriness LESS THAN 1% suitable for IRON-FREE 


REACTOR LININGS, SUPER-DUTY 


[250] CASTABLES, and the HIGHER TEMPERA- 


TURE APPLICATIONS 
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Plant for production of adipic acid 
from phenol-based cyclohexanol, op 
erated by National Aniline Division 





Air oxidation of cyclohexane 


vy Peter W. Sherwood 


( king u P 
’ 
(ee AND CYCLOHEXANONE en Direct consumption of adipk el ate t the followu ants (capa 
oy a key role as intermediates in the pro 100 lb nylon-66 is 65 Ib. But bevond t! I 101 I ~ adipi rat 
duction of adipic acid and caprolacta much of the hexamethviene diamu Cin I Pensacola, Fla 200: DuPor 
iw materials for the two major commercia made trom adipic acid la a oO! by Ww. \ ue ur Rol ’ H 
nvion types They are prod iced today from (compare to this use tne I ( i Ky - 
two raw materials phenol and cyclohexane aqipic acid are relatively insienifi {) ( t1lol I ere il 
Economic considerations and recent techn ill distribution pattern tor 196 cor | iy tor t R ul H 
ogical developments make it most probabk Sumption ol 26 mullior D fa een est | ! ire t t 
that future growth of cyclohexanone ¢ 1 ited as follow t 
ity will be based predomir itely on the an 66 manutacture, 29 idipate plast ! nor re dip ul 
oxidation of cyclohexane 18: polyesters for urethane foa ! S ral processes ha O°! eve 
\ quantitative determination of the | thetic lubricants, 4: and othe f ‘ { é ( 
ture srowth outlook tor cyclohexane xida Analysis of the future rTrOW ! “4 thie mversion of cv mMexanol-cvcione 
tion depends on the interrelationship of a for adipic acid is complicated by trio es to adipic aci St 
number of factors; notably expansion of cd competitive influences. Hexamethylene di the ethods seek single-stage air axi 
mand for adipic acid and caprolactam, im mine, manufactured by Chemstrand fro f evclohexane to adipic. None have s 
pact of competitive routes for the synthesis idipic acid, is also obtained from furf ecome commercia 
of these intermediates, and changes in the aldehyde and from butadiene There ar 
raw materials position for cyclohexanone indications that future expansion will loo 2. Caprolactam 
production Before discussing the technical mostly to the butadiene route. while the 
aspects of cyclohexane oxidation, it 1s there- furfural route is on the way out. Nor is it Caprolactam 1s, above all, the interne: 
fore in order to consider briefly some of at all clear how future sales of nvlon-66 will ite for nylon-6. USA capacity for this po 
these economi relationships be influenced by nylon-6, which has grown mer u 960 was 48 mullion |b, and I 
rapidly since its introduction in the United be ipidly expanded. Eurcpear 
l. Adipie Acid States in 1955 t nylon-6 greatly exceet hese volur 
Adipi acid is produced by the nitric ac While market figures are not available re 
Consumption of adipic acid in the USA oxidation of cyclohexanol, either as suc! duction tacilities for nylon-b make 
has grown from 50 million lb in 1950 to produced from pehnol) or in mixture major percentage of the 500 é 
326 million |b in 1960. The overwhelming with cyclohexanone and several by-product polyamide fiber capacit vhict va 
share of this market (approximately 290 obtained as crude product in cyclohexane stream in western Europe dur 96/ 
: million Ib) is accounted for by the manu oxidation. Cyclohexane is the predominant \ et, nvion-b has tound little st 
facture ot nvylon-66, a copolymer ol idiple new material for adipic acid production in LUSA-made cloth but it is claumed that the 
acid and hexamethylene diamine the United States, where it serve is raw re rod l otter illy cheaper 
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Viscosa cannot yet draw on commercial op 
erating data Howe ver, it sho ild be mnmted 


out that the latter method will presumabl 





nyjoy a stron patent position and that 1 
1S ccompanied by the formatior I irge 
immounts OL ammonium s ite ibn t 
b cr ib Caprolactan SO it the ic 

( unmonium sullate price i 1jO! 
I ence ol! caproiactal ecom ( 
Cyclohexane vs. Phenol 

Cyciohexanol and cyclohexanone may be 
prod iced by the direct oxidation of cy 
nexane The alternative approac! s 
drogenation of phenol to cvclohex ( 
owed Dv the ilter product aenve ( 
tion to thie correspondl elu Be 
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plication in European-made garments, al- synthesis of cyclohexanone ox ( roduction MU State 
though USA demand for nylon-6 is stil clohexane and nitrosy! chloride is not on cvyé exa 
concentrated on such specialty uses as tire et a commercial metho it i potential An entire ( erent ncture 
cord and carpeting seful process involving this technique ha ducts none 

In the light of the favorable outlook for been developed in Germat ana ue : co H 
nylon-6, caprolactam capacity is being rapid- Poyo Raye n Japan. A varie , > ae 
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USA demand for caprolactam is expecte described prive i 5 Aus = 


to be 165 million lb in 1963, but this is 


probably a high estimate. Capacity on serves as intermediate lor Caprolacta I COCR pare 

stream by mid-1962 will certainly be in ex- thesis In ali commercially mterestit th Cant quantities Of Dy-produr 
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Several processes for caprolactam produc 


tion are commercially significant. As of 
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knowhow developed by Emser Werke AG ductior based on phene Howeve 
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now ...UOP offers 
18 ADDITIVES for petroleum 
product quality control 


From Down-hole to engine combustion there is a UOP 
additive or combination of additives for the efficient 
protection of your petroleum products. 


OXIDATION INHIBITORS 


LUBRICANT ANTIOXIDANTS 


CORROSION INHIBITORS 


COPPER DEACTIVATORS 


FUEL OIL ADDITIVES 










UOP PRODUCT 
SPECIALISTS 


Universal maintains a staff of 
product specialists located in 
strategic areas of the world. These 
specialists are available to analyze 
your product quality problems and 
recommend the most effective and economical 
solution. Call or write our 


UNIVERSAL OIL PRODUCTS COMPANY 


Products Department. Pink 
30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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Security Meets the 
TO CUT COST-PER 


* Through Security’s total hole program —THP...using Security 
bits all the way... you are assured of less cost-per-foot than in 
any 100% NON-SECURITY hole — with similar drilling con- 
ditions. Security assistance is available for engineering your 
drilling program. 


Security challenges drillers world-wide to try the Security total 
hole program concept. Using Security bits all the way cuts costs 

...inereases penetration rates...contractor profits go up! 
Security’s modern plant, quality manufacturing and years- 

ahead engineering-research combine to create the finest bits in 
the world today. 
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New Uses, Wider Markets 
(Continued from page 68) 

USA for residual fuel oil has changed little 
over the past decade, as shown in Fig. | 
Less is produced in this country than today’s 
demand; imports supply a large share of 
requirements 

An important development which prom- 
ises a new wide-scale use for heavy oil is in 
replacing at least a part of the coke (from 
used in blast furance operations. This 
100 


coal 
represents a market estimated at over 
million bbl per year by 1970. Details of the 
method have been discussed previously in 
Woritp PETROLEUM, 
October, 1961, p 


magazine (see 
1960. p 80: 


this 
Dec 
64 


and 


Should 
adopted in iron making, another petroleum 


this new technique be widely 
market would also benefit: namely, the mar- 
ket for some of the large volume petro- 
About $300 million 


benzene, naphthalene, and other chemicals 


chemicals worth of 
are now being produced in the by-product 
that coke 
chemicals are now supplied in part from 


ovens convert coal to These 


petroleum sources. Supplies from this source 


would have to be greatly increased were 


the output of coke ovens reduced 


Research in both the nature and prop- 


erties of products and in oil consuming de- 
vices is now established as the key to new 
tec hnolog- 


markets for petroleum. Present 


cal and economic conditions lend impetus 
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Portable Air Compressors, Air Motors, Air Winches, 


* Think big, think safely, think well ahead ~ summarises the rules that apply to all planners in petroleum 

. to planners and executives at refineries particularly. Compressed air is the safest form of power to 
use among highly inflammable products. The Holman Group is the largest manufacturer of pneumatic 
equipment in the British Commonwealth, and 70 per cent. of HOLMAN output is exported. Air 
compressors, percussive tools, air motors, air winches, submersible pumps and other pneumatic equip- 
ment manufactured by HOLMAN have earned a reputation for safety, efficiency, and high performance 
with low operating and maintenance costs. 





ROTAIR Portable Rotary-screw Air Compressors 
Over-all efficiency and negligible maintenance costs are important features ot 
ROTAIR compressors. There are no reciprocating parts: vibration is minit 
Positive clearances prevent metal-to-metal contact both between the rotors a1 
the stator casing; which is subject to no wear whatever. ROTAIR mod 
deliver 150, 370, and 600 cu. ft. min. F.A.D. at 100 p.s.i 


Stationary models are also available 


Catalogue RO 2 


HOLMAN also manufacture portable reciprocating compressor 


detailed attention to valve design, and the use of double-acting differentia 
pistons, contribute to long life and efficiency. The range includes three € 
cooled and two air-cooled models with capacities from 120 to 315 cu. ft. mit 


at 100 p.s.i. 


General Catalogue, Section A 2 


TRACTAIR and HOLPACK Portable Air Compressors 


For on-the-spot manceuvrability, HOLMAN offer a choice of tractor-mounted 
air compressors. Tractair Models 8 and 13 comprise self-contained HOLMAN 
two-stage compressor units mounted on Fordson Major tractors and driven trom 
the power take-off shaft. Holpack Air Compressor assemblies are suitable for 
attaching to tractors which have hydraulic or power-operated lift linkage. The 
Holpack can be lifted bodily and taken to the work site. If the tractor is required 
for other work it can be detached in less than two minutes. Tractair and Holpack 
Models 8 and 13 have outputs of 71-5 cu. ft. min. and 110 cu. ft. min. F.A.D 

at 100 p.s.i. respectively. 


Leaflets A 5, A6,A7, A8 and AY 
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Pumps 
HOLMAN Air Motors and Air Winches ( I-pr t 
} ' ys |{ } d 
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f handling heavy loads of a kind 3 ” - - oe 
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Mean Mean temperature 


Parsimony pays, when you are dealing with 
costly heat. Where relatively slight 


temperature drop in piped liquids is critical, 

Caposite moulded insulation makes a valuable difference. 
Caposite pure Amosite Asbestos is a heat miser. 

It is tough, permanent, easy to fix, 


light in weight and low in cost. 
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i & 116 Park Street, Lor 


NOVEMBER, 1961 

















3 F 
— = 
« m 
2 
CYCLOHEXANE OFF GAS 4 Ss 
’ a - CYCLOHEXANOL 
I f 1 id a 
F | ——————_»} = 4 ) 
NoCGH SOL'N | “5 = { 
Ww 
Za) ia o 2 
co 1 2 ro) .— (=) ts e | 
Ww 
ao : ue 3 cRUDE | w i 
4 Y 3 -0 OL/-ONE | & 
cu - = OL/-ONE | 6 ; 
x ! | 
se ie mom | lg 
2] 4 > o 
< tes it > > | 
WATER £ = Oo : 4 ig 
‘om’ j c 
CeH)> LAYER ) SJ LJ : 
| HO LAYER ——- | | _ T - ’ 
<- . ] oO a —— 
2 
-_— a 
AIR 1s! 2 y 
Y te 
| | YCLOHEXANONE 
~ is a 
a | S f“"|—> WASTE WATER 
oO }> 
‘ le x 
- hes i: 65 % HNOs 
Ww) a X-OIL 
or 4 x ‘ Ses 
n = | 
. ace a tt 
\ OF |X-O1L/H,0 > HNOa 
raed 2 ro 
— i . Re 
o~ WwW OXIDATION 
we = 
~ 
as A = | . 
J J 
7. = } 
J toma 
T 
Nene CARBOXYLIC ACIDS 
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Cyclohexane Sources 


The rapidly growing demand for cyclo- 
hexane is currently supplied in the United 
States by Continental, Gulf, Phillips, and 
DuPont 
clohexane capacity estimated at 130 mil- 


captive use), with a combined cy- 


lion gal/yr (readily expansible to 150 mil- 
lion gal.). Phillips recovers cyclohexane di- 
rectly from refinery naphthas, the others 
produce it by hydrogenation of benzene. 

A premium is placed on high purity in 
cyclohexane which is to be consumed by air 
oxidation. Cier’® points out that concen- 
trates of at least 98 wt-% and perhaps as 
high as 99-+- wt-% will be required to meet 
customer approval. Furman! calls for cyclo- 
hexane purity above 999%. This quality is 
obtained most simply by benzene hydroge- 
nation 

While cyclohexane iS present in refinery 
naptha streams these mixtures are so com- 
plex that plain fractionation will not yield 
a cyclohexane concentrate containing more 
80-85% the 


material can be recovered in adequate pur- 


than cyclohexane. However, 


ity by a combination extractive distillation- 


fractionation process, using anhydrous 
phenol as the extractive distillation agent 
For such an approach, Cier’ reports pro- 
duction of cyclohexane in a purity of 99.2 
%. Usine as feedstock, a concenerate con- 
taining 35.8% cyclohexane. produc t of satis- 
factorily high purity was recovered in 84% 
yield 

Methyl cyclopentane is available in petro- 


leum fractions in substantially larger con- 


centration than is cyclohexane. Isomeriza- 
tion of methyl cy« lopentane to cyclohexane 
thus offers a potentially attractive means 
for broadening the raw materials base for 
the production of cyclohexanone. Actually 
this approach is best by considerable techni- 
cal difficulties, and it is not today practiced 
commercially in cyclohexane produc tion 
Main difficulty is the unfavorable equi- 


librium at the relatively high temperatures 


90 


which are needed for the isomerization re- 
action.” Thus, while ring expansion of ethy! 


WS,.-NiS— AIO; 


proceeds readily at temperatures 


cyclopentane over a 


catalyst 
between 500 and 580C, atte mpts to lsomer- 
ize methyl cvye lope ntane under these condi- 
tions led to only ion of cyclo- 


trace tormat 


hexane?, 1.e. even less than the 6° conver- 


sion which is calculated 


4 


Better results were obtained™ over nickel- 
silica-alumina catalyst in experiments for the 
ot 


In this 


cyclpentane at 


isomerization methyl 


280-370C temperature r: 
equilibrium composition of methyl cyclo 
pentane, cyclohexane mixtures contains 22 


10% Actual 


formation ranged from 14.5 to 10.20 


to cyclohexane cyclohexane 


Technology of Cyclohexane Oxidation 


be car 


Air oxidation of cyclohexane may 
ried out, in the liquid phase, either non 


catalytically or catalytically in the 1 


yresence 


of soluble cobalt salts The oxidatior iT 
volves a free radical chain mechanism 

which cyclohexane hydroperoxide is 
formed as intermediate product. This con 
pound cannot, however, be isolated its 
rate of formation becomes significant only 
in a temperature range above 150€ 

where it is almost immediately decomposed 
Accordingly, a controlled decomposition of 
the hydroperoxide, which could conceiy 


lead 


S not possible 


ably to very high cyclohexanol vield 


Instead. practi al exe 


of the process will necessarily lead to the 
simultaneous formation of other oxidation 
products 

Thus, cyclohexyl hydroperoxid preak 
down further into cyclohexanol and a ce 


hydration, into cyclohexanone. Further re 


these 


action ol 


adipic acid and its esters, c: jactone, @ 


ipre 


oxycaproic at id, adipic a d esters. as wel 
as to various polymers and some of the 
lower mono—and dicarboxylic acids an 
' ; ' 
thei esters with cvcionexano to carpon 
monoxide, and to carbon dioxid 


primary products leads to 


Principle cause of 


further 


anone 


approaches may be 


oxidative 


According to 





the 


loss 18 
ot 
Smeykal'*, two main 
taken 


product 
breakdown cvclohex 


for minimizing 


such breakdown reactions 


|) Operation at short contact time 


cording 


time in 


t 


non-catalytic 


to tl 


11S 


\c- 


author optimum residence 


oxid ition Is between 


6 and 10 minutes 


) 
1 
A LOW 
relation 
vield of 
? 


LOLLOWS 


all 


between 


to cyclohexane 


2) Operation at low conversion, by using 


the 


ind 


ratio Thus, 


per-pass conversion 


cyclohexanone, cyclohexanol is as 


Per Pass 


Conversion 


) 
10 
13 
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Obviously, it 


t 


of the 


oO operate at 


t 


inetlective 


Yield of Cyclo- 
hexanone plus 
Cyclohexanol 


6S 


is not economically feasible 


] ' 
0 IOW a Conversion DHDecaUust 


utilization of reactor space 


and the large amount of cyclohexane whicl 


must be 


cycled 


Optin 


recovered by fractionation and 

lum economu evel Of conversior 
depends on numerous cos factors deter 

wally. It is fe d in the ( 

r pass, and 1s usually close t 10 

tic conversio1 fin nor 


Ows che 
! llr ¢ ( Or 8) CVCIif { 
{ 4 ino Cata rin 
e OXNK wo react The react DI 
( Ss sepa! ec inte i( ee S a ( 
LASES The cve one trie I 
{ ‘ SLI inne ther eC! 
f fractionation columr Ir e | 
ese, cvclohexane ta ‘ oO 
eC ( ited oO idat , 
column bo ire taker ( 
Trac ition tows ric ( ! 
I LOVE? overt ic ink ( Hie 
tharawn a i Side f ( ! 
cure ( ce ( enve nat 
The produ of tl adehydrogena 
rned to the cyclohexanone 
recovery of its. contaimec clot ! 
L he queo laver obtained ! x 
( on reac or subyecte f 
llilation tor overhead re ) 
CVE ohexanone ‘ prow ( whi ( I 
yned with the crude weanic I cl 
eam. The bottoms formed it 
tropic di ion are freed of water and are 
her cted te KK ( 
ersion to adipi iS¢ 
For the non-cata ( ( ! 
hie r ork at Leu t 
" or nce ) ( 
( clot ine in I ( 1 ( ( 
( ce! inte ! ‘ I r 
\ Carin ( { 
) ( ol q \ 


WORLD PETROLEUM 














why tinker with 


NOVEMBER, 1961 





All Hercules products are manufactured to high standards to assure the maxi- 


mum of safety throughout the life of the equipment. The safety of your operators 


means much to you; both from the humanitarian viewpoint as well as the financial 
liability 

Contact us if design changes are desirable for certain applications. Each Hercules 
product is manufactured to exacting safety and mechanical specifications and there 
is one available that exactly fits your producing requirements. 


All are available through your favorite supply stores. Write for complete 


information on items in which you are interested. 


& HERCULES TOOL COMPANY 


f integrity and depe ndability Manufacturers of Oil Field Equipment 


TULSA, OKLAHOMA 


90 West Street, New York N.Y 
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Phillips Petroleum Co. recovers cyclohexane directly from petroleum fractions 


feed) is introduced continuously into the 
reactor. Its purpose is to wash out acid oxi- 
dation products, such as adipic acid, which 
are only slightly soluble in cyclohexane. At 
the same time addition of water minimizes 
the danger of a runaway reaction. It should 
be noted that, by contrast, the addition of 
water in catalytic oxidation is deleterious 

Adequate means must be provided in the 
reactor for removal of the heat of reaction 
which amounts to about 1200 to 1300 Btu, - 
lb converted cy« lohexane 


The reactor’s tail gas contains mainly 


nitrogen together with about 1-20 COs, 
1-2 carbon monoxide, plus some cyclo- 


hexane and lower hydrocarbons. Its oxvgen 
content is practically nil 


The organic laver is washed with 3° 


sodium hydroxide solution at 60C in orde1 
to neutralize contained carboxylic acids and 
saponily esters and lactones, thereby con- 
verting them to water-soluble sodium salts 


The bottoms product leaving the cyclo- 


hexane column contains 35° cvclohexa- 


none, 64°, cyclohexanol, and about 1°, 
cyclohexanone, rhis column is operated at 
atmospheric pressure with a reflux ratio of 
1:1. Residual cyclohexane, water, and othe 
light boilers are taken off in an intermedi- 
ate column operated at atmospheric pres- 
sure. The main stream of the cyclohexanol- 
cyclohexanone product is then fractionated 
in vacuo. Cyclohexano! is dehydrogenated 
over zinc-iron or zinc sulfide catalyst. Cyclo- 
hexanone obtained in the process has a 
purity of 95.8% 

In the course of the process, two aqueous 
lavers are formed. One of these is obtained 
in the oxidation reactor itself, while the 
other 1s an alkaline solution formed in the 
course of the washing step. The former con- 
ains about 75-8007 water. 3-47 §=6cvclo- 


hexanol and cyclohexanone, and 20°, acid 





reaction product \zeotropi dist ion Wl 
remove cyclohexanone and cyclohexanol 
quantitatively, together with about 10°? of 
the water pre sent in the stream Botte ms 
product from the azeotropi column 1s freed 


of its water content Dy passage th 


oug! a 
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falling-film evaporator operated at 100 mm 
He The oil recovered In the evaporation 
step Is sub jec ted to nitric acid oxidation for 
conversion to adipic acid The prod ict ob 
tained by this oxidation contains 60°, adipic 
6 5 


] ) oly ] ] ni ] 
ac V4 © @iutaric acid, 19'r succinic acid 


and 10° oxalic acid 


The alkaline solution leaving the was! 
ing tower contains 37 sodium salts of or 
ganic carboxylic acids and about 1-27 dis- 
solved cyclohexanone and cyclohexanol. The 
latter two components are removed rom 
the solution by steam distillation. No at 


tempt Is made to recover the sodium Ssalits 
ot organic acids 


Catalytic Oxidation 


The catalytic air oxidation of cvclohexane 
: | j +} ef 
is also carried out in the liquid phase. It 
every known commercial process, the cata 


lyst is an oil-soluble salt of cobalt 


Saree 
Fairly early in the work on the catalytic 


air oxidation of cyclohexane, it was rect 


nized that the accumulation of benzene and 


] 


other hydrocarbons in recycled cyclohexant 


as well as the buildup of water of forma- 


tion has a significantly de pressive effect or 


the reaction rate and efficiency lo over- 


come this problem, Hamblet and Chance’ 


developed a process 1n which water as we 
as hydrocarbon impurities are removed 
azeotropically during the reaction. This ap- 


proac h makes it feasible to employ as feed 
stock a petroleum-derived cvclohexan 


which contains not only some sulfur but alse 


benzene in a concentration of several tenths 


naphthenic hydrocarbons 


The process 1s Carried Out continuous 
Several’ stirred autoclaves, set in series 
SCTVE as reaction Vessels Eacl ILO ive 
equippec vitl il overhe 1 col 
aenser, provided wit! ieans ie f 
ara i \ enters thie bottor ( ear ( 
Clave 

Effluent m the final reaction stage 1 
steam-distilled for the overhead removal « 
hydrocarbor Ihe bottoms are the desires 


ola percent pilus ¢ lose-boilir Y Aaliphati ind 





( rude 





oxidation product. The overhe 
water-washed and then s ibjected to azeo 
tropi distillation for overhead removal of 
benzene and other hydrocarbon contan 
nants and bottoms recovery of cyclohexane 
to be recycled to the first ONIdizer stage 

Steeman, et al.“ have investigated the 
catalytic air oxidation of cyclohexane. wit 
the following main conclusions 

| Lhe reaction is subject to the lengtl 
incubation period which is generally ol 
served in autoxidation processes. This pe 
riod can be minimized by the presence of 
a peroxide or of cyclohexanone in the re 
actor, which can be attained by back-n 
ing 

Inherently, a batch oxidation pern 
higher vield of usetul product thar 


ichieved in continuous operation. T} 


10% conversion, Steeman obtained al 
efficiency in the batch process vs. o1 636; 
In truly contimuous operation 


The higher efficiency of the batch proce 


mav be approached in continuous oxidatior 
by carrving out the conversion in a series 
ol autoclaves. Steeman cak ites t t three 
autoclaves arranged in series const 
economical Ooptunum tor the oxidat 


cvclohexan 


The effect of operatir riables t 


HOC) is insignificant. Optimu efhoier 
ittained in the range 155-160 
2) F ‘ Should be controlle 
boiling point of cvclohexane at the _ 
I empera re Ir rie ine ty : 
this eans hat rie i OCLAVES al ( "i 
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1) Meth ul \ 
he ine iS signihcal nhuence « tt 
( ind Operatit rate. For stal operatior 
e liquid phase should be we tirres 
Steemans comparison of turlt rre 
propellers, and Hofer stirrers showe« 
eriormance | thie iSt-name 
lerred means tor introduciu I 
quid 1s through dist tor plate here 
it va noted that reduc ol I 
rt bhbles esultec r decre ¢ t} 
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expected, the efficiency drops with increas- 
ing air:cyclohexane ratio, though the rela- 
tion is not entirely linear because the un- 
desired by-products consume more oxygen 
per mole of cyclohexane than do cyclo- 
hexanol and -one 

5) Increasing residence time at other- 
wise comparable conditions appears to have 
some favorable effect on the efficiency of 
the reaction. This phenomenon is not fully 
understood since the degree of conversion 
is controlled by the available oxygen 

As we have noted above, cyclohexane re- 
moved from the autoclave by evaporation 
for cooling effect may be recycled either to 
the first autoclave alone or it may be re- 
turned directly to each of the individual 
reactors. Indications are that the method by 
which such recvcle is effected does not in- 
fluence performance significantly 

6) Catalyst concentration was controlled 
by Steeman~ to the le vel alt whic h no pe rOox- 
ides were observed in the reactor effluent 
Additional concentration -was found to be 
without value. Steeman attains the desired 
effect by using between 0.5-2.5 ppm cobalt 
octoat 

Another approach to the catalytic an 
oxidation of cyclohexane was taken by Fur- 
man et al." Typical operating conditions 
were: 18-24 atmospheres, 130-140C, molar 
ratio of cyclohexane to oxygen (in al 
+.75:1, 40 ppm catalyst (cobalt stearate 
on cyt lohexane 

At these conditions, cyclohexane conver- 
sion per pass was 12°. The product was 
formed in two layers (organic and wate1 
Combined content olf iseful prod ictS 1S re- 


ported as lollows 


Cyclohexanone 5.96, cyclohexanol 
5.9% of which 2.8 is in free form and 
1.1% 1s present in the form of esters), or- 
ganic acids—3.2%. The latter were found 


to consist of BOC; adip acid and 20°? other 
dicarboxylic acids, namely oxalic, succinic 
and glutaric acids. Combined vield of cvclo- 
hexanone, -ol, and adipic acid is reported 
at 80° on converted cyclohexane. Includ- 
ing all dicarboxylic acids, total useful prod- 


or" 


ucts were formed in a yield of 87 

When water was contained in the cyclo- 
hexane feedstock, pe pass conversion 
droped to 11.3%. At the same time the 
ratio of cyclohexanone to -ol was sharply 
changed in favor of the alcohol and, at the 
same time, there was a significant increase 
in the formation of esters. Even more seri- 
ous was the effect of benzene on the con- 
version Even a low benzene concentration 
in the feedstock will cause significant build- 
up in the cyclohexane recycle, and will 
eventually reduce per pass conversion to 
8.90; 

Reduction in air:hydrocarbon ratie was 
accompanied by a corresponding decrease 
in the oxygen content of the tail gas. while 
conversion and yield of useful products is 
affected in an only minor way as long as 
some excess oxygen (2-3% in the off gas) 1s 
available. Such decrease in air rate results 
in lower compression costs It is also desir- 


able because it reduces the burden imposed 
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on the system tor cy lohexane recovery trom 


the spent gas 
Product Suitability as Intermediate 


The crude product of cyclohexane oxida- 


tion is a complex mixture containing, above 


all, unconverted cyclohexane plus cyclo- 


hexanol and cyclohexanone \lso present 


are adipic acid and lower carboxylic acids 


and their esters with cyclohexanol, some 


aldehydes, acetals, polymers, lactones, et 
It is, of course, possible to purily cyclo 
| 


hexanol and cyclohexanone and to use these 


components as starting material for the fur- 


ther conversion to adipic acid However, it 


e produc 


| t 


is more profitable to use the cruc 


of cyclohexane oxidation. This saves inter 


mediate refining steps. Furthermore, som 
adipic acid is already present in the crud 
cv lohe xanoil, -one mixture and various Dy- 


products are also present which vield adipi 
I J 


acid upon nitric acid oxidation 
ccoraineg Oo nasay VVicadl ACIDIC acid 
vield of cyclohexane is 92¢¢ the inte 


medite products are refined. On the other 
hand, an overall yield of 63° can be ob 
tained by running the crude primary (au 
oxidation products directly to thie 1dipk 
acid manulacturing stage 

\ similar conclusion is reached by I 
byanitsk1 who points out that the nitric 
acid oxidation of cyclohexanone proceeds 
less readily than the correspon conve! 





sion of cyclohexanol. Mixtures of the pure 


components gave an adipic acid yield of 
5°) fron pure cvciohnexanone I, tron 
a 20¢C, cyclohexanone 80¢°7 cvclohexano 
xture. From here, yield rises to 80-85‘ 
in the conversion of mixtures containn 
ore hal I, cyclohexano Nore 
nificantly, the nitric acid oxidati ol 
ture containu cyclohexane d cve 
hexanone in the ratio two to one, corr 
sponding approximately to the product of 
cyclohexane oxidation ive an adipic acu 
vield of nearly 806 
In the production of cyclohexanone for 


caprolactam synthesis it 18 necessary to 1S0- 
ate cyclohexanol and cyclohexanone fron 
the crude product. Here, the recovery sys- 


n following the oxidation stage consists 
of the following key elements 

] Separation ol the organic and aque 
ous layers followed by neutralization of the 


organi phase 


2) Separation and recovery of unre- 


ac ted cy lohexane 


}) Separation of crude cyclohexanone 


+) Purification of cyclohexanone by 
fractionation of the crude reaction product 
5 Recoverv and purincation of cyclo 
hexanol 


The se paration of the two pl ases lormed 


, . 
in the course of the oxidation reaction 1s 
preferably carried out at elevated tempera 
ture (70-100¢ [he reason is that the dis- 


tribution coefficient of adipic acid betwee! 
wale! and cy lohe xane increases significant- 
ly with rising temperature (from 31.7 at 2 
to 90.0 at 70), wl ile the coef lent tor 
cyclohexanone and -ol decreases slightly. As 
a result, phase separation at higher tem 


peratures reduces the amount of causti 


needed for neutralizing the organic phase 
prior to tractionation 

Separation and purification of useful 
products is effected by a sequence ol azeo- 
tropic and straight fractionation steps, along 


the lines indicated in the above discussion 
of a non-catalytx oxidation process Fur- 
ther useful information on tractuionation 
characteristics of the product of cyclohe Kane 
oxidation In Various types of coitumn has re- 


cently been reported by Olevsk, 


Dehydr 





‘nation of Cyclohexanol 


In the production of cyclohexanone to 
caprolactam Synthesis, a key step is the ade- 


hydrogenation of cyclohexanol. For this cor 


version numerous Catalyst rlaAVve DCC! pro 
posed, amon them copper! LiuiTriy I nich 
) } 2 Ni-( ( ©). platu Aal 
nicke etc. Co ere ! eal 
t ee ) ne-t ‘ ( t 
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the 


start of 
long 


The reason more Mission Liners 
are sold than all other makes 
together is simple: On well after 
well they have been proved 
best. Mission quality and superi- 
ority don’t depend on chance; 
they are the sum of many care- 
fully attended to details. 

Take heat treating, for example. 
The induction hardening proc- 
ess which Mission uses can be 


more carefully controlled to a 


liner life 


specify Mission all the way for greater pump efficiency 


IS Sid N 


MANUFACTURING CO 


% 





NOVEMBER, 


1967 


MISSION MANUFACTURING CO P.O.B 
Export Office 
TURING CO LT 1 Hanover ‘* 


juare, Londor 


W 


precise depth and hardness. 
The hardening is uniform, with 
no soft or thin spots to wear 
quickly. In tolerances, concen- 
tricity of ID and OD, surface 
finish, hardness, and fit, Mission 
Liners must meet the most ex- 
acting standards. Quality is the 
word for Mission pump parts. 
So, for greater pump efficiency, 
choose all Mission parts, first 


choice of the industry. 





x 4209, Houston, Texas « Cable Addres MiSs: 


kefeller Plaza. New York «in the United Kingdom: MISSION MANUFAC 


1 England cable address “MISSOMAN 





A HUGE NEW FACTORY for the production 


of seamless tubes and pipes has begun opera- 


tions in Rouen, France 


Notable historically as the site where St 
Joan of Arc, the nineteen-year-old Maid 
who led 15th-Century French: Armies to 
victory over the English, met martydom on a 
blazing pyre in its marketplace, Rouen to- 
day is a bustling fresh-water port located 
sixty miles inland on the Seine River. Scores 
of cranes arch its piers, unloading cargoes 
from around the world, and in turn filling 


holds with the products of its own industry 


Being on the Seine north of Paris, Rouen 
sin easy reach of ocean traffic coming down 
the river from Le Havre, as well as the 
excellent road-and-rail network extending 
into the industrial North and Eastern reg 
ions of France. The city’s excellent location 
was an important factor in its selection as 


the site of the new mull, another in the 


lnportant 
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A New Factory production of seamless pipe and tubing and 


(Continued from preceding page) realizes a stiff competitive fight lies ahead 


formerly with Nation Supply. In his opinion The Deville-les-Rouen plant has sales 


representation through the Davum Export 
Company, a Pont-a-Mousson commercial 


the mill’s output is equal or better in quality 
to any other world source 

subsidiary. With sales offices in principal 

The sales staff looks to the future with 


cities around the world—especially in active 
confidence. The Common Market, the Sa- 


oil areas——Davum can provide the technical 
hara and Libya, and Africa, promise ready 


markets. The Middle East, South America 


and Canada hold further prospects Already 


sales service users require and augment in 
a practical way the mill’s aim to provide 
the petroleum industry with a superior prod 


supplying many countries the world over uct as well as good technical sales service 


heavily engaged in oil field development 


the Company has contracts with O.P.1. in With a tube being produced ever 
Iran, with ENAP: in Chile, with American seconds when in full operation, mill-capacit 
producers in Peru, in ¢ olumbia and Canada could reach 25,000 tons monthly. Preset 
The firm intends to export 50% of its total however, output is steady at 10,000 
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13,000 tons/month. The reason 1s that de 
mand for one particular size in a definite 
grade is not yet big enough for bie lines 
of monoproduction. However, versatility 

also an asset, at least in Europe, the Di 


ille les-Rou nh plant Will he ible to suppl 


to order any size up to 1034 outside diam 
eter in the best grades of steel includin 
P 110, the highest grade in A.P.1. specifica 
t10n 

Recently, the Compan Ss i 

ne pipe for experiment on the sub-1 
terranean gas-line from the Sal 
Europe. Sor il cl { ] 
(ras e Sahara eX 
een hs ESS PIPK 1 








PONT-A-MOUSSON 


PARIS 24, rue de Prony (17) — NEW YORK Pontex Pipe Corp. 116, John St., Suite 


MAIN OFFICES 


1317, New York 38, N. Y.—SAO PAULO Rua 


Marconi 131 (7th andar)—MEXICO DF Apartado 1014 Monterrey 29-——BUENOS AIRES Calle Peru 263, Ze Piso—BEYROUTH P.O.B. 3359 


BANGKOK P.O.B. 280 
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3000 hp-3000 volts, 


Direct-on-line started motors 
at Fawley 





AEI motors are im use in oil 
This 3000 hp . 1485 r.p.m., 3kV motor is the largest refineries throughout the world, 
complete ranges of such motors 


have been designed by AEI 


direct-on power-line started machine to be installed in a British 


oil refinery; it is a Type AMS, pipe-ventilated, squirrel-cage 
Engineers to meet the specialized 
induction motor and drives the main air compressor requirements of the oil industry 
on the Hydroformer unit at the Esso Oil Refinery, Fawley These motors embody the experi- 
A similar rated machine, but force-ventilated because of ence gained over many years and 


the hazard, drives a hydrogen compressor on the same unit. incorporate features which are 





essential to the oil industry 


Associated Electrical Industries Limited 
Motor and Control Gear Division 


RUGBY AND MANCHESTER, ENGLAND 
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OIL COMPANY STAFF 





F. C. Boucke 


Perrin Fay 


FRED C. BOUCKE has been appointed assistant & 
the chairman of Standard Oil Co. of California. He 
has been serving in London as president of Iran Cali 
fornia Oil Co., subsidiary which manages Standard’s 
7% interest in the Iranian Oil Consortium. Bouck 
will be succeeded as Irancal’s president by E. 


PERRIN FAY, previously assistant manager ol 


Standard’s eastern hemisphere operations staff 


ROBERT O. JENNINGS has been appointed a vice 
president of Signal Oil and Gas Co 


GEORGE S. ECCLES has been named a director of 
Canadian Husky Oil Ltd. and its subsidiary, Husky 
Oil Co. of Cody, Wyoming. Eccles is president of 
First Security Co. and First Security Investment Co 
both of Salt Lake City 


Ohio Oil Co. has made legal, accounting and treas 
ury appointments to its newly-created international 
organization. WILLIAM K. TELL, general attorney 
was given responsibility for the legal aspects of the 
international operations. KENNETH M. BURNS, 
assistant controller, was named to direct the inter 
national group’s accounting work and assistant treas 
urer ELMER A. GRAHAM will be responsible for 


financial activities of the international operations 


COOKE BAUSMAN, JR. has been appointed mar 
ager of marketing, petrochemicals department, Gulf 
Oil Corp. He will direct Gulf’s program for market 
ing of petrochemicals both in the USA and abroad 


His headquarters will continue in New York 


JOHN G. McLEAN, financial vice president of Cor 
tinental Oil Co., has been elected a director of Con 
tinental. He will continue to make his headquarters 
in New York City. McLean has also been made vice 
president for international and financial activities, in 
which capacity he will assist A. W. Tarkington, senior 


Vice president 


JAMES K. WARNE has been appointed general man 
ager of the Gulf Oil Corp., Philadelphia refinery, suc 
ceeding THOMAS A. DIETZ, who has been trans 
ferred to the Pittsburgh general office o1 a ten 


porary assignment 


EDWARD T. HERNDON, a senior partner of East 


man, Dillon, Union Securities & Co.. has been elected 
a director of Mission De velopment Co. Mission De 
elopment controls Tidewater Oil Co. and is, in turt 


controlled by Getty Oil Co 


DR. ROMULO QUINTERO, Venezuelan chemical! 


new 


I has been appointed manager of manuias 
turing and a director of Mobil Oil Co. de Venezuela 
Dr. Quintero, 40, has been with Mobile de Venezuela 


for six years. For the past seven months he has been 


anager of Mobil’s 50,080 b/d refinery at El Palito 





Dr. R. Quintero M. L. Haider 











MATTHEW V. CARSON, JR., from April 1, 195 


CHANGES to April 1, 1961 director of the Office of O} & Gas 


Department of the Interior, has been elected 


president of Sinclair Refining Co. Carson, who alse 
was the first administrator of the mandatory 
port prograr is being assigned to the Was} 


othce of Sinclair Refining Co. as representative of the 
ny lacing ORVILLE D. JUDD, 


dent, who has _ re ed Sincla W 
since May 1 1951 ind who wi rei W 


ARNOLD STEBINGER has been appointe¢ 





ationa rime relations 1dvisor I the new 
‘ ( elations partine t So M 
Oil Co. The depart t was established Ox wit 
Christia \. Herter J is ina S 
March 1959, as regi I Far | 
J. R. Donnell { Mobi Internationa ote! aa . 
; cerned with Mobil’s é s Sta ird-Va () 
JOHN R. DONNELL, vice president of supply and Company 


transportation and member of the board of directors 


since 1954, has been named vice president in charge 


MILLBURN S. WEIR was appointed superi: 
of all The Ohio Oil Co.'s international activities. He of operations: W. D. BASKIN was appointed superit 
will assume broad new responsibilities for coordina tendent-maintenance and engineering ul MURI 
tion of the company s exploration prod ictior trans nie ahatre De! , if 


LUCAS was 


portation, refining and marketing activities over ar the Oxo C} 





area which already includes ten countries outside the it Haverhill, O} 


USA 


Donnell will head a specialized organization of ir 


HAROLD F. WINHAM, Shell Oil Cx 

ciprent of the Certificate of Service of the Society of 
Petroleum Engineers of AIMI American Institute of 
Mining, Metallurgical and Petroleum Engineer H 


embership | 


ternationally-oriented personnel devoting full time to 


the rapidly expanding international phase of the con 


pany’s business. He idquarters for the international 
orginaztion will be at the Ohio Oil general office ' 


ceived the award 


- I at the m ches 
in Findlay Oct luring the 1961 SPE Fall Meet n Da 
Making the award was SPE President Earl M. K 
Sta rd Oil Co. of California 


Succeeding Donnell as vice president of s ipply and 
transportation will be JACK H. RICE, since 196 
president of Marathor Pipe Line Co., a who ow | 
Ohio Oil subisidiary 

WILLIAM F. BROWN, " 
J. RICHARD SHANER and D. D. GRANDELIS, eee er ee ree eS “sidintadia 





two former members of the editorial staff of Ow ‘ ss 

defunct Peetroleum Week, have organized a new p new 

lic relations firm specializing in oil, natural s I 

petrochemicals. Shaner was previously chief press ar W. T. MADDOCK f f “ 
information ofhcer for the American Petrol im It Phe Ohio Oil C nae Oe . : B. B 
stitute for many vears. TI new fir s located at ‘ U VY 


MILLER, who w 
900 Fifth Avenu New York 36, N. ¥ nt 5 x -—— u : ' » ¥ 
Miller ir 1 re i } tir tive t () () 
HALLAN N. MARSH, a California petroleur or refit terests In Spa . her | 
sultant, received one of the top awards of the Societ wha I t ext I mont 
of Petroleum Engineers—-the John Franklin Carll both here and abroad a ne w 
Award—at the 1961 Fall meeting of the Societ t | 
Dallas in October. The purpose of the Carll Awaz 
is to “recognize distinguished achievement in or c« 
Mars} retire 
in 1960 as manager, production and equipment s« 


tion, Mobil Oil Co. in Los Angeles. He has a nationa 


tributions to petroleum engineering 


reputation as an authority on oil well pumpir 
an author of technical papers and as the nventor 
of oilwell measuring devices. The “Marsh fu 


named for him 


PAUL L. FAHRNEY ar ELMER R. PETERSON 
have been elected to the Board of Standard Oil Cx 
of California. Fahrney has most recently beet 
president for national marketing policies. Peters 


ias been ice president in charge 


E. L. STAUFFACHER, vice president of Cities Set 


ice Co has bee ordinator of leht 
products for the Cities Service systen He w 
issisted by G. C. RICHARDSON, wit! 


Bartlesville, Okla 


J. PAUL GETTY, head of Getty Oil! ¢ 


, 
cepted the sition of consulting « 





posi f iltine edit t 
ind finance of Playboy Magazine. Gett whose prop OTIS F. COZIER 
erties include world-wide oil holdings, a fleet of supe 

tankers ur tircralt company office buildings and ( yt F. Cozier. 64 ont 

hotels, has been writing a series of exclusive rticles sentat for Wor Pets UM 
for the magazine. His latest, entitled How I Made ittack t Houston on Oct Mr. ( 
My First Billion was released in the Octobe ssue er dust! ‘ rt ! 


JOHN C. QUILTY has been elected ce president n Cle d i 4 ! “ t f t I 
of personnel and industrial relations for Shell Oil ¢ ti ears later He w 


to succeed E. H. WALKER, who retires December | lu ifhice f Wor Pett FUM ; 


MICHAEL L. HAIDER has been « ected an execu } or Jack | Covziet wt “ 
tive vice president and member of the ¢ t 


committee of Standard Ohl Co New Jersey Haider 





w 
who was a vice president and director of th or Mr. ¢ ‘ 
pany, continues ¢ the Jersey board with respons tw ter Bu 
i as a contact rector tor Jerse iffiliate i S 0) 
activities in Latin America ( 
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LEADING =MANUF OF _ STEEL 
TUBES AND jury yoo S AND 
ROLUNG STOCK \ 


SUMITOMO METAL \woustRiEs, uD. 


HEAD OFFICE OSAKA, JAPAN 
CABLE ADDRESS * SUMITOMOMETAR OSAKA” 


NEW YORK OFFICE: 420 LEXINGTON AWE, NEW YORK 17, N.Y A 4 
CABLE ADDRESS: ““SUMITMETAL NEWWORK” 7 
UNION PIPE, INC. ; 
Agent of Oil Country haibular Goods & Ling Pipe in USA , 


420 Lexington Avenug, New York 17, N¥& 
y 
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ELLIOTT 
COMPRESSORS 


Today's most complete line of 


centrifugal and axial machines from 


500 cfm to GOO,000 cfm 


48 FRAME SIZES WITH MATCHING DRIVERS. Elliott offers an unexcelled range 
of choice of established machines. In addition, there is the extra advantage 
of matching Elliott turbine or motor drivers. Because both units are engineered 
and built by Elliott, you get unified responsibility and service. 


SINGLE-STAGE COMPRESSORS. Elliott single-stage 
centrifugal compressors range in size from 700 to 
100,000 cfm and above. They are readily adaptable 
to special service conditions, and to the handling 
of corrosive or dirty gases. 





MULTI-STAGE CENTRIFUGAL COMPRESSORS. 
Elliott multi-stage compressors are made in a wide 
variety of sizes and styles to serve the most difficult 
applications. They are available with inlet capaci- 
ties up to approximately 150,000 cfm. 





AXIAL FLOW COMPRESSORS. Multi-stage com- 
pressors of the axial flow type are designed and 
engineered specifically to handle air or gas mix- 
tures in large volumes. Frame sizes are rated up to 
approximately 600,000 cfm when operating on air. 





Other fine products of the Elliott Company include induction motors, 
synchronous motors, Crocker-Wheeler integral HP motors, motor generators, 
turbine-generators, ejectors, strainers and condensers. 

For information on any of these products, send 
coupon to Industrial Equipment Sales Dept., Carrier 
International Ltd., 385 Madison Avenue, New York 
17, N.Y.; Carrier A.G., Zurich, 


Carrier-Lix Klett S.A., Buenos Aires, Argentina. 


Switzerland, or 





Please send complete information on 
to the following address 


Name 


Addre 


City Countr 


beaesoanmeenaeanneaeneueaaneeunaad 
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ARTHUR G. MECK has been appointed manager of 


lidewater Oil Co.’s eastern division pipeline depart 
ment 
G. F. BASSLER has been promoted to manager of 
personne! relations for Continental Oil Ce inter- 
national operations, with headquarters in New York 
He will succeed SAM W. LEON ARD, who has been 
named controller, assistant treasurer and secretary of 
Petroquimik 1 Argentina, S.A PASA Buenos Altres 
in afhhate of Continental. PASA recently announced 
ins to buile ne inter-related petrocher al plants 
Argentina 
VINCENT N. HURD to manager of the new 
for petrochemicals department of Gulf Eastert 
Co. in London. He has been director of technica 
velopment in. the petrochemicals department 
he idquart rs office of Gulf Oil Corp P bur 
In his new upacity he will be responsible for 
chemica tivities in Europe ind other areas 


Eastern Hemisphere 


ROBI RI (. REED Ill has bee! ippointed I ( 
water Oil Co. marketing manager, succeeding DON 
lr. WHALEN, who has mat ng mar 
agerment duties for Tidewate in the Pacifi Nort} 


west 


FRANK N. IKARD of Wichita Falls, Texas 


{ 
He has been a United States congressman fro 
th District of Texas s 9 





BP’s New Hydraulic Rig 
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Electrificatior 


Sewage Plant 





A NEW 
CONCEPT IN 


POWER ENGINEERING 


Now, for the first time, comprehensive automated engineering 
schemes are available from one source — Hawker Siddeley 
Engineering. Backed by the vast resources of the Hawker 
Siddeley Group this newly formed Division of Hawker Siddeley 
Industries Ltd. offers a service unequalled by any other organ- 
isation. The advantages of a single supplier with centralised 


control are now available for electrical power systems, sewage 


HAWKER SIDDELE\ 


mC S 


1961 


plant, harbour installations, radio telescopes, automatic railway 
control equipment, automatic warehousing, automated manu- 
facturing plant and telemetry applications. This is “Automation 
with Muscles”. Hawker Siddeley Engineering will engineer and 
develop any of these schemes, with or without automatic and/or 


remote control. We have representatives throughout the world. 


Please write for further information. 


. ENGINEERING 


D _ St. James's, London, S.W.1. Telephone: W 61 


163 
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UNPARALLELED IN ITS HORSEPOWER CLASS 





GARDNER-DENVER 700 DRAWWORKS 


Only Gardner-Denver, with its 100 years’ experience in build- 
ing every type of equipment for the oil field and industry, could 
have produced the completely new GD-700 drawworks. An 
eight speed, seven hundred horsepower unit, it is unparalleled 
in its depth class. The GD-700 design features short shafts 
that reduce bearing center distances... unit engineering of 
sprockets and chains to reduce wear... heavily reinforced 
side plates for rigid bearing support. Every component has 
been selected and engineered to produce a balanced draw- 
works that will operate with speed and low cost maintenance 
on drilling programs in the 5,000 to 10,000 foot range The 
drawworks, transmission, controls, compound, engines and 
pump drives are mounted on a single main skid. When mov- 
ing, only the auxiliary brake with its skid and the engines 
need be removed. Throughout the engineering of the GD-700, 
every drilling problem has been considered to assure the op- 
erator of a drawworks that is fast, safe and easy to move 


The new Gardner-Denver 700 drawworks features: 330 


wrap drum brakes Eight hoisting speeds and reverse 
Four rotary speeds and reverse © Air controls for all rig 
operations © All friction clutches mounted outboard Aux- 


iliary positive Lo drum clutch © Positive transmission clutches 
Centralized brake lube-center 0 Hydromatic brake water level 
control atconsole 0 Two package moving GARDNER-DENVER 
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The GD-700 is a single skidded drawworks with all com- 
ponents mounted in line on the main skid section except 
the hydromatic brake and the engines. On location only 
these two elements need be rigged up to be ready for 
spudding-in. 

The drum clutches and chains are mounted outboard where 
they may be easily serviced and inspected. Drum and 
brakes can be checked or inspected by removing the full 
width front panel. A unique tilting arrangement allows the 
driller’s console to drop forward exposing valves and piping. 


Full line manufacturing from rotary table to mud 
pumps ...Gardner-Denver drilling equipment has been 
designed as a matched team for greatest drilling efficiency. 
In addition to the drawworks, there is a swivel, block, 
rotary table, compressor and mud pump to match every 
drilling program. 


GARDNER - DENVER 


U. S. A. Gardner-Denver Con y, Q 
SER DE ee §., Canadian and Mex 


f =| 2. CANADA Gardner-Denver Company 

i an sen 16, Ontario. INTERNATIONAL Gard 

1) a maginative engineering ana way, New York 7,N.Y. Office 
a modern technology with a century. ratin- Brussels. Belgium 

S; oO of experience ranquilla, Colamb 

ce 1B sia; Johannesburg 





site for a town that drinks 
nothing but SHEA 


Sun-baked desert, parched and waterless—not a very promising site for a 
town. But, with the development of the Richardsons Westgarth multi-stage 
vacuum flash sea-water evaporator, it is now economically feasible for 
towns in arid coastal countries to draw all their fresh water from the sea 


These evaporators were pioneered in Great Britain by Richardsons Westgarth. The largest of them could 
distill 2,000,000 gallons of sea-water a day—enougnh for a town of 250,000 inhabitants—and the distillate is 


purer than many mains water supplies from conventional sources. 


Richardsons Westgarth evaporators are at work in South America, the Middle East and elsewhere, providing 


fresh water for both domestic and industrial applications. 


These units are at their most economical when used in conjunction with low-pressure steam or back-pressure 
turbines and, as manufacturers of most of the major equipment for power generation, Richardsons 


Westgarth are particularly well qualified to carry out 


completely integrated schemes. 





RYw RICHARDSONS. WESTGARTH & CO. LIMITED 


me y e RICHARDSONS WESTGARTH GROUP 





“ b d, Eng 4 
G In the U.S.A. and Canada: Richardsons Westgarth In: 1926 Eye Street, N.W., Washington 6, DA U.S.A, 


rele phone Federal 82368 
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ALASKA 
are being, drilled for oil and gas under twelve de 
contracts signed since 1953 for Alaskan 
areas totaling 5,800,000 acres. The 12th is Pure Oil's 
six-year 399,000-acre contract in Kahiltna River area 


Fourteen exploration wells have been, or 


velopment 


about 60 miles northwest of Anchorage, calling for 
at least three more wells and expenditure of not less 


than $1 million 


ARGENTINA 
sidering an offer by Saipem-Siderexport, an affiliate of 
ENI (Italian State Oil agency 
kilometer natural-gas pipeline for about $296 million 


Gas del Estado in Argentina is con- 


to construct a 1,650 


Line would run from Comodore Rivadavia to Buenos 
Aires. Address of Gas del Estado is 1169 Alsina 
Buenos Aires 


ARGENTINA—By 
Shell will 


acreage in areas where they 


contract modification, Esso and 


receive new exploration and development 
have been unsuccessful 
during past two years. According to YPF’s president 


Neuquen 


Bruno, new areas under contract will be in 


and La Pampa provinces. Initial agreements, made 
late in 1958, covered selected areas in Neuquen 
Buenos Aires. and Rio Negros. Esso will receive total 


ot § 960.000 inclusive of 467.000 from old 


cress, 


contract areas 


AUSTRALIA 


ernment 


With Australian gov 
Ohio Oil Co. and Continental Oil, through 
wholly-owned subsidiaries, have acquired exploration 


permission ol 


rights over an area covering 13,100 square miles (8.3 


million acres) formerly held in northeastern Queens- 
Australian firms: Associated Australian 
Associated Fresnay Ojilfields NL, and 
Petroleum Co Ltd 


retained by the 


land by three 
Oil fields NL 


Papuan Apinaini subject t 


overriding royalty Australian firms 


Australia Ltd. will be op- 


Ohio Oil International of | 
Term 


erator Concessior provisions 


Exploratior 





Initial four years, with right of one four-year re- 
newal: Conversior If oil discovered, right of cor 
ersion to initial 2l-year mining lease, with 21-year 
renewals possible Relinquishment: Whether o is 
discovered or 25% ot acreage must be returned 
to government by September 196 If renewa 
author! ed tor three years pecinnineg ye { , 1965 
on e! quished eact ‘ Ohio O 

ind Continenta joint witl Amer i Petr 

t ) } cd ex yrati t S ! 
tha 1 mil i ) el i Ww I 
new acquisitio 


AUSTRALIA~— South Australia’s premier, Sir Thomas 


Playford has asked parlia nt for £Al I 
dup ite oil-d equip! t P 5 

(;rea Artesian Ba rounds tt St 

f riace tures | ro ( 

i tn gover t ecting dr S 


AUSTRALIA—Of 89 applications under petrol 


search ibsidy act of 1959 +4 were ipproved 
19¢ 6 Nea Ss r has beer ent it 1 
dies to date A total of ipplicatior olve 
atigraph adr t } Se ISI t x 1eTO 
magneti surve tw ore-hole survevs Refusa 
‘ 1 wr t r 
il Appt A 


BOLIVIA 














other discovery on the company’s 1 acre Cé 
ession the Santa Cruz area. It is located ) mile 
southeast of Santa (¢ and miles from Gulf 
Caranda discovery where the compan is om 
pleted four oil producers and current is drillis 
well Rio Grande-1 flowed nine million « 
feet of gas per through a n. opening fron 
) 0 {[t. Some condensate a very lel high-gravity 
oO accompanied the gas. Company spokesman say 
additional drilling on the Rio Grande structure wil 
be necessary to evaluate the as-condensate discove 
and to determine whether oil is present dow: 
flanks of the structur 
BRITISH BORNEO Annual revenues from Shel 
operations in the independent sultanate of Brur ur 
expected to total $40 million in 1961 almost double 
what this 2,226-square-mile principality needs to sup 


port itself on the present scale. Brunei's investmer 


abroad from surplus oil money—-now said 


ea;riy 
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$300 millior produce sufficient income t 


INTERNATIONAL NEWS AND NOTES 


carry on tl rent rate < State ex] 

definitely, eve f the oil dried up—whic! W 

10 to 20 years according to estimates of rg IStS 
Brunei, a British protectorat is mak florts t 


merge with the 1g British crow! nies of 
De spite 


eneral economy 18 at low 


neighborir 
Sarawak and North 


revenues, Brunei's 


Borneo 


CANADA First wildcat to e drille (Canada s 
Arctic Islands was spudded Se; 


Peter Bawden Drilling Ltd n Nelville I d f 


Dome Petroleum Ltd. group. Conductor was s 
to 70 ft. through first section of I Surt 
casing hole is 30-in.-diameter t 





1500 ft. to penetrate 
will be suspended Noveml na t of 


night 


CANADA—-Product of crude 


Is now estimated as 64 9 for 1961 

estimates of purchasers oO t S 1) 
ber. Alberta will be dominant with 46 ) 
out of er Canadia reas 





CANADA Crude oil export ire 


uge 180,890 fe 961. This w , 
Teh or 66.56 r Ti 1 

lhree m«¢ ths out t S f +} 

( exceed witl N if 
19,035. Bu of rease Ww 4 » 

9,249 or 6 f whole 


CANADA 


been made Pacific Petr s. ( for Sta 


10-4-64-18W5 mile i f Kay f 
Discovery well flow B/D 

Seaverhill Lak membe of De i ] 

early | lee ‘ Iw 

ae opment dr 


COLOMBIA Colom! P 


rcelal discove ce he ( i t iy) 


ro f Be O " 
sé heas f ¢ ( f 
x] . 
od ( 
f B \ \ 
S , 
( 4 


M 


COSTA RICA—I n Oil Ce f ¢ f ( 


Petrolera de Costa R G 
ante the 
wy " tra , ’ 
tor A ¢ l é " i t 
done in Costa R i 
has bee f s} ' 
| j 
rilling progr lule 
ot the sete | 
be do } I Caribe 
95 





ineal e wi teé S 4 
of North Af Ti tartir to | i 
Phe Ohane e will make Mol SA 
» Nave Ow Algae rot I igt 
t of e ha ot a CEP 
(ohane ope itor na ( eda \ 
im has two ris operat 


at 


GABON Wildcat Pambo N’ Yang« t M Int 


il Oil Co. was ow 9,5 f \ 





1961. Mobil, for itself and French affiliate SPAEF, is 


soon to start a wildcat on a 3,191,000-acre marine 


tract first 


offshore test in the Gabon 


GERMANY East After many tries, commercia 
ou and gas in widely separated areas have beer 
claimed by East Germany's Erdgascombinat (Oil & 
Gas Commissior \ well near Reinkenhagen in the 
Pomeranian region is aimed recently to have d 
covered oil in a well at it rated at 9b D/« 
production. The wildcat originally had been projected 
to | ft in the Zechat t ait e ’ ere 
thick sa ivers at shallow de ha difficulty fr 

is res ¢ We was the ited and discover 


CREECH Esso Helle f Z 


Thrace has 


INDIA — 1 w! 


INDIA -P 
| B 
INDONESIA 
PERMINA I S 
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INDONESIA — Ter 
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Niobile power units 


for all duties...in all places 





"Public Electricity Supply, Nepal. 





~~ * 


Oil Pumping, Venezuela, 

" RR velee. oF 

ee 

Ng, Gt. Britain, 

“= 60ld Mine po. a 
Wer Supply Sout 





Emergency Mine Wind 


















“ENGLISH ELectric’ skid-mounted 
diesel-alternator sets are giving trouble-tree 
service under widely differing conditions 


in many parts of the world. 





Compact and easily transportable, they do not need 
expensive foundations or station buildings. The 
, complete power station including switchgear, com- 


pressors and fuel tanks can be skid mounted for 






maximum mobility 


diesel engines 


Outputs from 248 b.h.p. upwards. 






DIESEL ENGINE DIVISION, BROWNSOVER HALL, RUGBY 


The English Electric Company | ited. English Electric House, Strand, London, W.C.2 
| 
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(Continued from page 


ing of a 160-mile pipeline from that field to Balikpa- 


pan refinery 
ITALY— Standard of New Jersey has filed in US fed 
eral court a $53,120,000 damage suit against the 


Italian company ANIC SpA which last spring asked 
damages of $20.5 million in connection with alleged 
unsatisfactory process work performed by SON] on 
two refineries in Italy, one at Bari and the other at 
Leghorn. SONJ categorically denied the charges, and 
damages the inter- 


its suit is a counterclaim for 


national oil company claims it has suffered as result 


of false allegations by the Italian company 

JAPAN—A Russian trading mission was expected in 
Japan late in September to negotiate a five-year pur- 
1963) of steel pipe worth $150 
plus machinery worth $100 million, for the 
2,622-mile trans-Siberian pipeline to run from Krkutsk 
Siberia to Nakhodka on the of the 
Sea of Japan. Eight Japanese firms are said to be 


chase (beginning in 


million 


in central coast 


involved, including Nissho Co., which made the an- 
nouncement 

KUWAIT— With construction to begin this coming 
winter and scheduled for May 1962 completion is a 
new 22-in. to 26-in. 100,000 b/d gravity-flow crude 
pipeline by Kuwait Oil Co. (owned 50-50 by Gulf and 
BP). It will connect the Minagish oil field in south- 
ern Kuwait with storage tank farms at Ahmadi 





LIBYA Composition of the new National Oil Co. of 
Libya, which was slated for incorporation in Tripoli 
early in August, is believed to have approval of 
Libyan government and possibly to establish a new 
operating pattern for the country With international 
“cooperatives” ranging from Stockholm to McPhet 
son, Kans., and with prominent Libyans (not as yet 
identified the USA oil firm Kewanee Oil Co., of 
Tulsa, is to be operator. Anis Qasim, a men ber of 
Libya’s first petroleum commission, has been men 
tioned in connection with the venture, as well as Dr 
Nadim Pachachi, an Iraqi recently employed by the 
Libyan government as an oil consultant, and credited 
with having organized the new company 

LIBYA— As part of a program to test Libyan crude 
in European plants in advance of completion of 
terminal at Marsa el Brega, first Zelten crude re 
cently got on its way to Fawley, England, in_ the 
partly loaded 26.000-ton tanker “Esso Canterbury 
NEI TRAL ZONI Supplemental agreement be 
tween Americar Independer t Oil Co. and Rule ot 
Kuwait signed July 20, 1961, provides the ol con 
pany will be subject to Kuwait income taxes. Pay 
ments to the ruler will be either 50° of oil profits 
or 57° of oil income, whichever ts greatet 
NIGERIA California 1) has filed articles of 
incorporation with the corporation department of the 
Secretary of State's ofhice Dover. Del 1u 


THE WORLD'S 


MOST MOBILE 


fF) OFFSHORE PLATFORMS 
BY LeTOURNEAU 





Ni 
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NOW DESIGNED FOR DEEPWATER DRILLING 


Mobile platforms, designed and 
built by LeTourneau, have 
standards of excellence in major 
offshore oil producing areas 
around the world. Time-tested 
and performance-proved, these 
self-elevating platforms are oper- 
ating at water depths up to 100 
ft. Now, R. G. LeTourneau, Inc., 
has completed plans on a mobile 


set 


platform for depths up to 250 
feet. Because LeTourneau com- 
pletely controls production— 
from pouring and rolling steel to 
final assembly—platforms can be 
delivered in record time ; 
whether towed from the Vicks- 
burg, Mississippi, plant or built 
overseas. For further informa- 
tion, write: M-117 


RG. EE TOWURNEAU INC 





Marine Products Division - 28911 MacArthur, Longview, Texas, U.S.A. - Cable Address: BOBLETORNO 





Gulf of Mexico + 
Maracaibo - 
Adriatic Sea « 


Caribbean - 
Gulf of Suez 
Sea of Japan 





DRILLING OPERATIONS AROUND THE WORLD! 


Gulf of Campeche - 





Lake 
Mediterranean 
* Persian Gulf 
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thorized capital stock of 


OOU shares of no pa ale 
to deal in refineries . 
a , 
PAKISTAN After detailed survevine of area for 
several years, Pakistan Shell Oil has bee Kaila 
lila No 1 test 10) miles east of Sylhet 1 Fast 
> } ; 
Pakistan. Well is projected to 13.000 ft 
PAKIST AN Presidential cabinet ha i I 
formation of an oil and gas cc rporat t ate 
to coordinate’ countrywide oi] anc is exple tron as 
well as the training of Pakistar s im the fiel Er 
abling legislation detailir terms d { 
expected shortly 
PAKIST AN A three year ex] itor t 
ing 81 » Square miles Makra ind K 1 
tricts of Kalat Divisior West Pak 
granted Tidewater Oil Ce 
SYRIA thus far not ar “ 
be moving } ( b/d nf « P } 
Mediterranean | nmd-1964 fror wi a 
Karatchuk and Suwaida cle its fi il 
begun in 196 Syria's Ge il P ‘ \ ity 
ims country s reserve lor 
irre 
SYRIA Leck in Italian f w 
elir ‘ S é is er tr “ t 
ha irted ¢ i >} kile r t t 
sched d for 1962 cor ‘ R he 
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pumps 


G. & J. Weir Limited, Cathcart, Glasgow have been 
appointed sole licensees for the manufacture and distribution 
in the United Kingdom of the well-known centrifugal 
pumps designed by Pacific Pumps Inc., (A Division 
of Dresser Industries Inc.,) Los Angeles, U.S.A. 
Good delivery dates can be given for the supply of new 
equipment together with comprehensive facilities for 


the maintenance of existing installations. 


WEIR — PACIFIC PUMPS 


Centrifugal pumps for the pe am, ch and fluid handling mdustries. 





G. & J. WEIR LIMITED, Cathcart, Glasgow 


Telephone: Merrylee 7141 (20 lin 


London Office: Dunster House, 37 Mincing Lane, E.C.3. 
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CHICAGO PNEUMATIC + OIL TOOL DIVISION - FORT WORTH, TEXAS 


WORLD PETROLEUM 








CP... 

THE BG NAME 
IN BIG HOLE 
DRILLING! 


Got a 78” diameter hole to drill? 
You can and time and 
money with standard CP Reaming 
Bits the method most drillers 
think of first when they have a “big 
hole” problem. 

For more than 25 years the 
famous C-1 Reamer has been an 
industry standard. You can get ‘em 
piloted to enlarge existing holes 
or box down to follow your regular 
drill bit, enlarging the hole as you go. 
No costly and special collars, reamer 
bodies or drill pipe required. 

Call your CP Field Representa- 
tive for information on and 
types. 

At CP we 





Save 


~ 


S1Z°S 


know you ve “no time 


for downtime!” 





DRILLERS CHOICE 
hole opener, stabilizer or 
formation 


there's a bit, reomer, 
nk basket for every 
for every hole condition 


Chicago Pneumatic 
FORT WORTH, TEXAS 


BITS « DRILL 
REAMERS « TOOL 


COLLARS 


JOINT 
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Nomads Guests from Abroad 
Internationa sts at a recent meeting of the Los 
Angeles Chapter ol Nomads, Left to right (back row 
Valen Riv s * SNAM from Italy A. Silvestr 
of SAIPEM f Italy; Richard J. Bujak of Fager 
tre Austria: Fr Lay of Camdrill from Libva: R. ¢ 
Wor f Raly M. Parsons Co. from Kuwait front 
row) Giorgio Cassor of AGIP from Italy; Francesco 
Gt AGIP t Italy (seor \. Waters of 
Ralph M. Parsons from Ethiopia; M. F. Burgett 
 Camdrill from Lib 
Atlantic Acquires Frank Chemical 
rh Atlant Refining Co. has quired 
ority rest tl J]. P. Frank Chemical and 
plast Corp I} Frank corpor with manu 
facturing f t Brooklyn, New York, produces 
polyvinylchlor co-polymer resins, films, and 
sheetir pol fils un plasticizers 
stabilizers. It o embosses and prints the films and 
} t Accor to Henderson Supple« Ir., At 
tic’s pres nt. th mov which represents one of 
iitial steps in Atlantic s diversification prograr 
Dr t ts p t pati tl 
Imports Program Good to Venezuela 
Ven d USA 
S Jo S Coope 
R.. K ts of residua 


\ 
USA. I 199 wa 
« >.) t 
‘ Ww 19 
} g Ti Vene 
USA « ) 
f } 1) 
LSA 
New Esso Tanker 
H 
S I ( 
T= 
t XK 
t 1} > Ww 
I} prop 
‘ | t i-Werk 
‘ ‘ SEI} t ) 
GSI Reorganizes 
\ I ( ( 
( \ | HI 4 
R 
| 
| 
Gault Promoted by Republic 
} { 
H 
in S ( Oh} 
Lak ( I f 
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World’s Largest Boom 


twin 12-in 


Iwo of the 
loading units 


Woodfield 


ew deepwater t 


four 


balanced boom tanker 


being engineered and manufactured by 


Rochester Ltd for Basrah 
Khowal 


Petroleum’s 


Amaya, off Fao 


rminai at 


were Gemonstrated recently at the maker's Frinds- 
bury Works, Rochester Kent 
Designed by Rend Palm & Tritton, consult- 


ng engineers, London, these units are claimed to be 


umque and to be ir advance of 


anything either in 


Europe or in America and, with an approximate 


weight each of 80 tons, to be the largest ade any 
where for tanker loadir duties 

Crude oil loading capacity at each of the two 
berths was laid dow: at a minimum of VUU tons 
in hour. Special features are incorporated in_ the 


esign to accommodate weather conditions which 


cause tankers to range an 
fall. Other 


i drift as well as nse and 


special features permit operation with 

nimum manpower ar th inits have automat 

lufiing devices which allow them t ve left attended 
the loa per 


BP Pays 20% Stock Dividend 


IT} board of direct f J British Peroleun 
Co. Lt has recommends that the rdinary share 
vit oft th co p be r or ( bv ) 100 000 
new shares of £ 1 each that a stock dividend 
the proportion of one new ordinary share for eact 
fix £ 1 stock units | distribut to stockholders 
{ recor ‘ Sept er it A extraordinary 
ral meeting of stock \“ held October 
f 1961 to \ effect t } other board 
! nmendatior 
In regular der t re ir 
spect of tl results f t ne 
of eight pence (approximate } nt per ordinary 
«ek tot & ) Linit Kingdom 
1 tax. on Nov t i \ ir interim 
nad was ade i I septemt! r bast year 
New A.A.P.G. Officers 
Leo R Newfarmer She ) Lo Ho ana 
R “. Rett y S () ( Dall r the 
A n Associatior Pet G t ndi 
tes for Ass ti r ! 16 2-€ 
Other officer I ces I ent, Orlk 
BE. Cl s, Phillips Pet f { D r. Jol A 
Dow I k. Dow Cook Cx Lt ( 


Foxboro to Expand at Montreal 


Plar for Sh tot Montreal plant 
I Fox ( I I inced 
Contr } e beer t tu onstruction 
will st t the fin re sit It is ex- 
that tl bull Ww rv for occupancy 
xt ) 

l vy two-story tructur “ rive the plant a 
t re ft 1 substantial 
ir AS th ’ t Fox nstruments 
supp! to tl pr Canada and to 

rt rket ‘ 
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MeKee Forms Executive Committee de Janeiro at 39 Avenida Franklin Roosevelt. Sidel a chror lignosulfonate dispersant. The result 











Comercio E Industria will manutacture the K & M chrom: lhenitechron nosulf ite I d that 
Formation of a three-man executive _committer t product line for the entire South America rket simple to prepare and maintait 
direct the operations of Arthur G. McKee & Co. and The company also is the authorized K & M_ sale rhe basic ingredients of th w ave 
its subsidiaries has been announced. Chairman of th representative in Brazil XP-20/Spersene, are water. bentonit 
committee is H. R. Moorhouse, executive vice pres! soda, chron lignit ‘ chror 
’ » 1958 1 e 1amed ae - om : » 
dent and treasurer since 1958, who has been namec Oilfield Hauling Trucks Desp this simplicit th 
idministrative executive vice president. The other ander high temperatures \ 
two members are Merrill Cox, formerly vice presi International heavy-duty trucks for a I stand Gleratio " ’ P ae 
dent of sales for the company's Metals Division. who oil field haulin the sub t of 12-p t wellis f 
has been named executive vice president responsibl available through the International H i Ex f 
for all activities of that division and William B vort Co., 180 North Mich Ave., Cl I 
Hudson, who h 1 nam 1 executiy . p! ¢ Foxboro Names Huekman 
dent responsible for all activities of the Petroleun quirement featu Pleas t 
Ch cals Divisio Hudson formerly was \ I I R H 
president olf rehinery I ring } ( | | 
New Drilling Fluid System , 
K & M Licenses Brazilian Firm ‘ M . 
5 ] 
Kix M elle I Mic et N Nev \ \ 
rereEe f ‘ | tl a ; 
ir of » av! aa } B M ( | ( M 
S ae EB Ir str S/A, t fa I 
) | 
I I R X > 4 
Farris Appoints Stillman 
AXELSON-GARRETT 
COP Names Widowit 
| 
| 
Milwhite Transfers Shults 
M M ( 
\f 
‘ Af | ) 
COMPLETE AUTOMATIC PROTECTION AGAINST 
OVER-PRESSURE DAMAGE-LINE BREAKAGE LOSSES! Crane Enters Australia 
Here is a simple, foolproof safety valve that will automatically shut i 
off any gas or fluid line when pressures rise or fall beyond prede- 
termined limits. Easy to install Safomatic Valves are made in an St. M 
operating range from 15 to 10,000 p.s.i. and in three control head : 
types — direct operated, actuated by the pressure of the line on 
which installed — remote operated, actuated by pressure source 
: remote from the installation — pilot operated, actuated by one or 
more safety devices which monitor system functions Du Pont Names Diggs 
Readily adjusted or reset, both high and low pressure settings on D R Dp 
Safomatic Valves may be changed in a matter of minutes while the Se a . 
valve is in service and under pressure. Just as easily, the balanced ne Dr D 
stem design permits manual resetting Du P 
With Safomatic Valves you can design an economical, positive 
safety system for every type application where high and low 
pressure limits are important. Write today for Brochure #SFO 
lL) 
| OE : . ‘ 
& #*e 8 Petrochemical Pipelines 
xeison-warre 
(2) Bree oR R ‘ ( 
DIVISION OF U.S. INDUSTRIES, INC 
genera f ngvie DD 
\ 
; S O 
( P 
~ {) 
oe WORLD PETROLEUM 











fire Security 


Throughout the whole field of the oil industt ; . 








+} ' 
ks j Factories Act 
] tl it of f ‘ ting 
pr ainecc I 
I proc tivity, moraic a e 


id most efficient protection availa 





lat al 
Pyrene” Fire Fighung Appliance e oil 
yal ‘ the most specialised and complete 
tl including ‘‘Pyrene”’ Mechanical Foam, 
CO, and Dry Chemical Equipment, Fire 
Fighting Vehicles and other advanced f 
of fire protection for oils and spirits store: 
in lk. Fire Safety Equipment for oil tankers 
and oil jetties is also included 1n the wide 





* Hre ann _) 
LIT ap pilal 


» “ne? rance 
Pyrene” range ¢ 


Ask the man who knows 


men charged with 














All over the world, 

the responsibility for fire protection wil 
tell you that the safest answer to 

y fire problem is to get in touch with 
The Pyrene Company—and get the 
ght advice backed by 47 years 
development. 


Dept. WP 


of fire fighting 


Please write to 
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Gas,” by the late E DeGolyer, petrole um ologist Injection James A. Lewis, president, James A. Lewis 
N EW P U B L | C A T ite) N S and historian; “Sources of Men,” C. A. Warner, en- Engineering Co.; “Thermal, Solve nt and Improved 
gineering and geological consultant; “Evolution by Gas-Drive Oil-Recovery Methods,” Lloyd E. Elkins, 
“History of Petroleum Engineering” is a 1,230-page Companies,” John R. Suman, former vice president production research director, Pan American Petroleum 
volume, described as the world’s first comprehensive Standard Oil New Jersey) ; “Percussion-Drillir Sys- Corp.; “Handling Oil and Ga the Field r. I 
historical chronicle of the concepts, methods and ne J. E. Brantly, former president, Drilli: nd Swigart, chairman, North Central Oil Corp 
equipment employed in the drilling for and the pro- Bae Co, and author and editor, The Kk ’ Also: ‘Evaluation,’ Harold Var Drillir 
uling Handbook Production Research.” Lloyd E. Elkins Con 
and organization under the leadership of the Division = Also: “Rotary Drilling System,” J. E. Brant tior Rex G. Bakery, fe 
of Production of the American Petroleum Institute Cementing,” C. V. Millikan, former chief engincet eral counsel, Humbk 


Essentially a history of American petroleum enginect Amerada Petroleum Corp.; “Logging, Sampling and torney; “Unitization,’ Herman H 
JSSCNUALMY ¢ story OF / £ an - im engi - ; . . 
1 c I Testing,’ E. G. Leonardon, director, Schlumberge1 Standardization of Oil 


ing from the 1800's to the present day. the book also Well Surveving ( orp.; “¢ ompletion Methods Harold “ harper 
contains numerous and extensive references to foreign Vance 


developments, including those of centuries ago. It 
contains 21 chapters, 498 illustrations, and the doc- 
umentation lists 1,782 bibliographic and patent ref 


duction of oil. It represents ten years of research 


rmer vice president and 


ind Robert Hardwick 


iberg, former chief 
vice president, Bank of the Southwest Produc partment, Standard Oil 
tion Equ pment,” C. J. Coverly president Kobe, Inc Upon Society, D. \ 

Also: “Production Techniques and Control,” H. ¢ manager, Mobile Oil, 
Fowler, research dire« tor, US Bureau of Mines Bart ) e editori 
lesville Petroleum Research Center, and C. E. Reech 
former research and development director, Cities Serv 
ice Oil Co Reservoir Engineering,” Carl E. Reistle, 
Jr., president, Humble Oil and Refining Co Fluid 


lal board 
erences 


Chapter subjects, and authors, are as follows 
“The Energy Revolution,” by James A. Clark, petro- 
leum historian; “Concepts on Occurrence of Oil and 


Why HYDRAULIC 
RADIAL BALANCE 

makes so much 
difference to the lite 


a 





See how the outdated single volute construction 


promotes uneven pressure around the periphery 


' 
of the impeller, causing excessive bearing wear, 


NS 


Double volute construction of David Brown 
‘Bingham’ Pumps ensures equal pressures on 


| 
opposite sides of impeller, giving hydraulic radial 


balance. Result—long life, infrequent maintenance. 


Bingham double volute centrifugal pumps 


Soallietiiennetiensntitanmntibemnsdimmetitandiiemeticmation | 


PUMPING CORROSIVES ? 


DAVID BROWN!) eesores 
| of the David Brown metallur- 


cast, machined, assembled, tested under one roof by 


boratories are 
An alliar 


list 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


FOUNDRIES DIVISION PENISTONE NR. SHEFFIEI 


PETROLEUM 





Hydrographic surveys 
for the Oil Industry 


Hydrographic surveys of every description are 


All preliminary hydrographic survey work in connection 
with the new British Petroleum Company's super 
tanker oil terminal at Angle Bay, Milford Haven, was 
carried out by Kelvin Hughes acting on the instruc- 
tions of the Consulting Engineers, Messrs. Rendel, 
Palmer & ‘Tritton. When completed this terminal will 
provide deep water facilities capable of berthing ships 


of 100,000 tons dow. 


S. Smith & Sons (England) Ltd. 


undertaken by the Kelvin Hughes Contract 
Survey Department. 

Among our Clients we are privileged to include 
the following Oil Companies : 

American Independent Oil Company 

Analo Tranian Oil ¢ om pany 

{rahian American Oil Company 

British Petroleum ¢ ompany 

Esso Petroleum Company 

Esso Standard (Libya) Ine 

Iranian Oil Exploration & Produci 

Iraq Petroleum Company 


Pacific Western Oil ¢ orporation 


KELVIN HUGHES DIVISION 


St. Clare House, Minories, London, E.C.3 


Phone: Royal 8741 Grams: Marinst London 
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Ball Associates Merger Iwo types of gas gun systems have been us for Co.'s electronic acoustic research division in Santa 
the Gas Exploder. The actual system consists of < Barbara, Calif Worip Petroteum’s March, 195 
Dan Turner and Associates, Inc., has consolidated guns 3 ft in length by 4 in. inside diameter, bencath issue (Vol. 29. Ne contained a report by Mr. Pad 
with Ball Associates, Lté. Business will continue as the water surface, They are fired simultaneously at a berg on a new approach to geophysical explorat 
Ball Associates, Ltd. in the Johnson Building 509 repetition rate of once every 4 seconds. Thes ins , frequencies. The March, 1962, issue will « 
17th Street, Denver. Dan Turner and Associates spe are towed immediately astern of the survey boat. Th ta follow-up article 1 w the applicability 
cialized in geological and evaluation consulting in recordings are taken with a band pass filter sett ol the u rwat lect irk as at d-l 
the Rocky Mountains. Ball Associates, headed by around 30-60 cycles per second. Continuous r t . ompetit with chet expl Further pr 
Douglas Ball preside nt, specializes in geological are obtained to depths of 4.000-6.000 ft fr tt WW t pl 
problems, particularly those that need an enginee! bottom of the water 
economic approach. Under Dr. Werner F. Schnee Due to simplicity of operations and ¢ 
berger, vice president of exploration, it has under nenae eq and cxpeeeves, Brown Hits Seven Million 
taken exploration in many parts of the world. It has Gas Explode: I wer thal 
ny pipeline and utility companies both convention in 
stic and foreign the development of under ; 
i stora | b I 
CGG Introduces “Exploder” D ( 
( Cer ( Cscophysiqut and Mari (; ‘ 
c Internat | Inc. of Houstor Texas) ha 
ompleted arrange I whereby the services of tl \ 
G Exploder may be available to C.G.G.'s \\ { I ( 
1 Comm Marke Mediterranean Basin and Fi t > ( 
M Atri untri Und these \ 7 
) provided by Marine Geophys ( 
g | ar opt ] ; 
CGA Dr ¢ 
I G I i I 
‘ ‘ xD Koonce Appointed by Lummus 
| i t : rt 1) C , Personnel Changes 
cation os ‘ “ \N B. DUMON 
t , t l ( I 
Ub [mprover 2 Dr. K 
| ha M ( 
( 
pl t I D ( ( ( LEONARD 
is ¢ l ( ( 
i : I S 
tir t , 3: t 
ti t tl ! Re c . . - ; ’ : 
f h sl t Padberg Joins Emerson HN N. BREWSTER 
on t rt t wakah™ 
a , lr} } i R. | | 
t t w.S. N | | 
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ball and socket joints 


deflection in any direction 


For any Industry 
, 


petrol, 


where it 1s necessary t 
com pressed air, hen 
h and intermittent p-essures, and te 


Maximum flexibility of pipeline constructi 


NATIONAL PHYSICAL LABORATORY TEST REPORT 


gas, oil, 









‘Extensive and severe tests proved the dural 
FLEXSTEL JOINTS. A 34” bore pipeline was submitted 
or destructive test. It ultimately gave out under a 


pressure of 9.2 tons per sq. in. when the pipeline metal 
fractured, the joint being perfectly fi 
’ Ask 


uid proof until 


for technical data and price list. 


then.’ 







eet ie 





FLEXSTEL FEATURES 


Sizes from }” to 3” bore, screwed, 3” to 12” bore, flanged. 
Screwed and flanged joints to British Standards Tables. 
Angular movement up to 20° in any direction 40° included 
angularity). 

Swivel through 360° on a horizontal axis. 

Joints easily and inexpensively maintained. 

Sealing surfaces fully protected. 

Leak proof under high or changing pressures, and 
temperatures. 


Pressure range 200 to 10,000 Ibs. per sq. in. 


W. G. Bagnall Ltd., Stafford, England 


Telephone: Stafford 51321/2. Grams and Cables: Bignall, Stafford, England 


London and Export Office: 1 Hay Hill, London, W.1 
Telephone: Hyde Park 1778/9. Cables: Bagnalloco, London, W.1 


complete camp facilities! 


ALL RENTALS 


TYPES ry, ~~ 
Ew 
L WNS Lb 


IMMEDIATE / DELIVERY 















USE ATCO’'S 
For complete details write or call 
collect Department “K”’ 






IN CANADA 
ALBERTA TRAILER CO. LTD. 
805 - 3rd STREET N.E. CALGARY 


IN MIDDLE EAST 
SPINNEY’S (1948) LTD. 
P.0.B. 746 BEIRUT, LEBANON 


NORTHLAND CAMPS INC. 


602 WASHINGTON BLDG., SEATTLE 


WORLD PETROLEUM 














FERTILIZERS FOR THE MEXICAN FIELD 


Before the end of this year two 200-ton a day 
anhydrous ammonia plants will be put on stream 
in Mexico, and a third one of equal capacity is to 
be installed in the near future to complete the fer 
tilizer branch of the basic petrochemicals division 
of Petréleos Mexicanos (PEMEX). The first of 
two dodecilbenzene plants has been in operation 
since March 1960, and other units are in course 01 
construction to produce aromatics, plastics, fibers, 
tetraethyl lead and basic materials for synthetic 
rubbers 

One of the ammonia plants is located in Mina 
titlan, a river and sea port on the Gulf of VMlexico 
at the Isthmus of ‘Tehuantepec, near the southern 
gas fields and side by side with an oil refinery. It 
is intended to supply ammonia to private operators 
and to export its surplus production. Initial oper 
ation started in the middle of October. 

‘Fertilizantes del Istmo, S.A.”, a private firm 
now initiating their industrial activity, is produc 
ing nitric acid and nitrate of ammonia on the basis 
of PEMEX supply, and as soon as additional 
equipment is ready to operate they will produce 
sulphuric acid, triple superphosphate and urea, 
importing the r phosphoric rock from Florida 
These fertilizers will be distributed along the Pa 
cific and Guif coasts of Mexico and shipped 
abroad 

lhe second ammonia plant will go on stream in 
December. Its location in Salamanca, the cente 
of a most important farming area, offers a natural 
domestic market for fertilizers although gas comes 
to the plant from the same southern gas fields, 649 


miles away, through a new gasduct now in opera- 
tion. 

Also in this case private interests coordinate 
their activities with PEMEX to bring final prod 
ucts to the farmer. Half of the anhydrous ammonia 
production will be taken over by “Fertilizantes del 
Bajio, S.A.” to manufacture urea, and the rest will 
go to several smaller firms to mix various formulae 
of solid fertilizers, or to distribute the original 
product among croppers 


Both plants are designed for growth as the in- 
creases in demand require. Additional 200-ton 
units will be installed to enlarge production of an- 
hydrous ammonia on either of the two locations 
or on both of them. Planning is based on the con 
venience of building large, modern and efficient 
plants to be operated at the lowest possible cost 
per ton, 


Engineering and supervision of construction for 
the Minatitlan plant was in charge of the Lummus 
Company, and the Fluor Company took the re- 
sponsibility of the Salamanca unit. 


One of the great problems of Mexico is land 
exhaustion due to century old cropping on unfer- 
tilized soil, many of the areas being one-crop lands. 
The program developed by PEMEX in coopera 
tion with private enterprise, with a view to pro 
vide the farmer with abundant supply of varied 
fertilizers at reasonable prices, will offer a way out 
to Mexican agriculture pressed for larger and more 
diversified production by a fast growing popula 
tion. {dvertisement 


MOST COMPLETE PIPELINE EQUIPMENT SOURCE IN THE WORLD 


Crose-Perrault the world wide leader 
nt, materials and supplies. Thousand 
{ w ¢ ‘ [ n experience Ww tr p pe ne tr 


t NV | f 4 t auseé t prov 
+ { pened t jeliver | + 
rt toughest nditions with n 
f ncy. Everything you need in pipelining fr 
heavy equipment to miscellaneous supplies can 
btained by contacting Crose-Perrault the 


mplete pipeline equipment source in the world 





line traveling coating 
& wrapping machine priming machine 


’ 








EQUIPMENT 


i jo f WEbster 6-2171 e Tulsa, Ok 
e BRANCH OFFICES: Houston, Texas © Elizabet 
New Jersey e IN ANADA: CROSE-PERRAULT CANADA 
TE Edn ‘ Alberta e Toront Ontar e EXPORT 
OFFICE: New York, N. Y., e CABLE ADDRESS: CROSE 
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pipe cutting & 
beveling machine 


Cinch hydraulic 
pipe bending machine 
trac-wheels 
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WILLIAM D. KOHLINS to vice president in charge 
of operations, Podbielniak, Inc., Division of Dresser 
Industries, In« 


I. E. BOBERG, Chicago Bridge & Iron Co. engineer 


ing executive, has been elected to the firm’s board 


C. J. FONTAINE and B. A. (Beau) WENDT to two 
new top ranking sales positions at Reed Roller Bit Co 
Fontaine, divisional manager of Central American sales 
for the last 16 years, has been named domestic sales 
manager, and Wendt has been elevated to assistant to 
the vice president of sales 


—_— 





New Packaged Field Compressor 


Just introduced by Clark Bros. Co., division of 
Dresser Industries, Inc., new Model CFB-4 extends 
to 750 bhp the horsepower range of the Clark CFA 
CFB Packaged Field Compressor line. Incorporating 
design and construction features that have been 
proved in more @han two hundred such units, th: 


compressor is designed for heavy duty applications 
where greater capacity and one to four stages of com 
pression are required 

Built in sizes from 400 to 750 bhp, the CFB-4 uses 
a 5-inch stroke, four-cylinder, balanced/opposed con 
pressor with extra heavy case and running ar to 
accommodate the higher loading. A completely self 
contained compressor station, the unit can be used 
for gas lift, gas boosting, repressuring, pressure main 


tenance, field gas gathering, pipe line testing, ind air 
drilling. Operating at 1,000 rpm, the compressor is 
directly connected to an oil field type engine by 


flexible type coupling. Belt and gear drives ar 
eliminated 

Thirty-six standard cylinder sizes ranging fron ! 
inch diameter down to 2%-inch cover a_pressuré 
range from vacuum to 6.000 psi. Both lined and un 


lined cylinders are available and can be mounted 


terchangeably in any combination. Cylinder b 


passages and valve areas are fully water ja 
for maximum cylinder efficiency. Valves are precision 
cast of fine grained semi-steel 


CGG Has Air Geophysics Service 


Cie Generale de Geophysique has extended its op 
erations into airborne geophysics by retaining the key 
technicians and_ specialized equipment of — th 


S.A.R.M., which recently terminated activity 


Already well experienced veromagnetic measur 
ments and interpretation for petroleum surveys 
€.G.G. is now undertaking similar work for minera 
prospecting. Airborne radiometric methods are als« 


mploye a 


Ohio Oil Has New Divisio 


The Ohio Oil Co has established a new chen 





product development division and will substant 
increase staff and facilities at its Denver R 
Center to give greater mphasis to work in tl 
petrochemicals field. W. H. Barlow, manager of 1 
search and planning, and a member of the board of 
directors since 1959, has been elected vice presid 

He will be in overall charge of the company I 
cals, plannir d research organization. Dr. R. H 


CONTROLLED DRILLING 





INDICATING 
AND RECORDING 
Weight 

Pump Pressure 
Torque 

Penetration 
Rotary Speed 
Pump Speed 


DRILLOGER 
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YPE"D” 


the leader. 
® More than 33,000 companies and partnerships—all 


rapid use. 


ing, refining, petrochemicals, etc 


® Low priced 


information 


Reitsema, a senior planning associate, has been named 
manager of the newly created chemical product de 


velopment division 


Peirolite Changes Announced 


Dr. C. M. Blair, president of Petrolite Corp., St 
Louis, Missouri, has announced the following position 


assignments: A. F. Wirtel, vice president of Petrolite 


joins the staff of Wilbur ¢ Adams, general manager 
of Tretolite Co. division, as scientific and economi 

idvisor. Dr. G. J. Samuelson, formerly director of 
research, becomes technical director and chief chemist 
for Tretolite, L. C. Widdoes, president of Internuclear 
Co Clayton, Missouri i subsidiary of Petrolit 

becomes director of research for Petrolit ind ( | 
I Leyse recently ippointed reneral mar rr ot 
Internuclear, becor s I t xe t tt rt 

ed Widdoes 


Wischmeyer Appointed Vice President 


Russell R. Wischmever has been appoint 
president in charge of construction of Pittst t 
Pip nd Equipment Co. He will rect a 
wrdinate tt company s tabricatu nd Stallat | 
pip systems tor ¢ tric tilities, paper i 
wal proc $s plants t W t r was ! I 
s tec for ) I with Midwest Pip ( \ 
M dwest's ymisti t pre t 

illat r hig t 


SIO! ot its KISting ser st ions in Ker icky to tl 
{ I ral pr i I vow 
k pl ts I 
it { th M sipp 
S tat n I “ f 
f I P H 
yany’s ope n K ky w 
: t Dk 


The World Petroleum Industry's “Blue Book” 


INTERNATIONAL 
PETROLEUM REGISTER 
New 1961 Edition 


® The oldest and most complete international oil in 


dustry directory—in use nearly 40 years and still 


in ONE handy book, alphabetized and indexed for 


@® Up-to-date data on all phases—producing, pipelin 


Includes home 


office and field operations, executive personnel, sub 


sidiaries and affiliates 


at $25 per copy, it provides useful 


available at costs many times higher 


from piecemeal lists purchased separately 


® Order your copy today 


INTERNATIONAL PETROLEUM REGISTER 


25 West 45th Street 


New York 36, N. Y. 


WORLD PETROLEUM 
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100 MAN CAMP 
IN LIBYAN DESE@T 


Po tm 


MULTIPLE UNITS, 
i TRAILERS WITH OR WITHOUT SKIDS 


LOW COST, RUGGED FIELD HOUSING 


Fast delivery ° 
wheel mounted « 


Save up to 80% on freight »* Skid or 
World's leading camp outfitters ¢* Write: 


PORTA-KAMP MANUFACTURING 






CO., INC. 
tt 4 n, Texas 
Ca PortaKa H n 


a | A 
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“. . er she 
Sg oa fies 2 f 
iw 


2 ag =a r y y 


“ WiGOKIN 


GEOLOGRAPH RECORDERS ARE UNIVERSALLY 
USED bl songs IN ae OlL 


The jograph Rece f p n value in dete 
heel tion Chan Correlation I »p nd P rh 
means of sananieliines rate of penetration 

In addition, the Geolog: poh a i great aid when electing ID 
Packer Point Casing Point and Zone for Perforating. It 
provide ai guide for bit change and a check on mple | 


let GEOLOGRAPH help you 


For Sale Outside the U'nited State 


and Canada 


GEOLOGRAPH 


® 
COMPANY 
MANUFACTURERS @ EXPORTERS 
27 N.E. 27TH® P.O. BOX 1291 *® OKLAHOMA CITY 1, OKLA. 
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ALUMINIUM 
BRONZE 


se 
yt 


HIGH DUTY 
IRON 


. the metals may differ but the 
quality of the castings never varies 


* It makes no difference to 
BIRKETT, BILLINGTON AND 
NEWTON whether it’s 
NON-FERROUS OR FERROUS. 
Their specialised experience 
enables them to supply 
castings only of the highest 


quality. 


EAGT 


MARK 




















CASTINGS 


in Phosphor Bronze, Gunmetal, Aluminium Bronze, 
Manganese Bronze, Light Alloys and High Duty Iron. 
Centrifugally cast wheel blanks, 
Shell Moulded castings, 
Chill cast and Continuous cast rods and tuves, also 


Precision machined bushes and bearings 


T. M. BIRKETT, BILLINGTON & NEWTON LTD. 
HANLEY AND LONGPORT : STOKE-ON-TRENT : ENGLAND 


Hanley, Phone: Stoke-on-Trent 22184/5/6/7 
Longport, Phone: Newcastle, Staffs 51433/4 


121 








ADVERTISERS’ INDEX 


Advertising Agencies in Itali¢ 





Associated Electrical Industries Export Ltd 


Gardner-Denver Company 
Technical & General Advertising Ltd 


Glenn Mason, Cunningham & Assoc 


Associated Electrical Industries Ltd 


Technical & General Advertising Ltd 


General American Transportation ( 


or] 
Edward H. Weiss € ( 


Axelson-Garrett, Div. | S. Industries, Inc 14 rhe Geolograph Co 


Glenn Mason, Cunningham €& Associates Runkle 


ce 


G. Bagnall Ltd 


odyear Internation 
lohn Haddon 


VcCann-Erickson ( 


M. Birkett sillington & Nevton Ltd 


sulf Oil Corporation 
S. C. Peacock Ltd 


Young & Rubicam 


he British Petroleum oO P 75 Hall 


iburton Company 
H. Benson Ltd 


Glenn Advertising 


rhe David Brown Corp. (Sales) 


Haney & Williams Dr 


Oelrichs Advertising td Creatir fdvertisiy 


». R. Burden Construction Corp 


Keefe Advertising Agency 


Frederic R. Harris Inc 


Hawker Siddeley Engineering 
Burton, Delingpole & Co. Ltd 


Batten, Barton. Durst 
S. H. Wright & Co. Ltd 


Hercules Tool ¢ 
ameron Iron Works, In¢ 


Boone and Cummings 


Keefe Adve 


Holman 


Sams 


ipe Insulation ana Asbestos Produ 


Taylo Ldve 


Mud Sales 


and Cumn 


Mission Manufacturing 
Lamb &@ Keen. Inc Rives. Duke and ( 
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Reed has 
contributed most 
to the design 


of the modern 


drill string ! 


at your drill string today, every one 
the most popular A.P.I. tool joint con 
nections on it was designed by Reed 
Reed designed and developed the Full 
Hole Joint (now A.P.|. standard)—the In- 
ternal Flush Joint (now A.P.|. standard 
the Extra Hole Joint—the Super Shrink 
G Tool Joint (the first, best, most fool- 
t nt on the market today)—the 
npa t test for check ne flasi 
1as never been a field failure 
ea of a Reed Flash Welded 
the Wide Open tool 
J neight drill pipe 
process the 
nts for aluminum 
to 
ontributed more to the 
nodern drill string than any 
Reed research, experin 
pment will stay ahead and 
yrovide the tools required f 


1 drilling techniques 


to look for 


ht here at Reed 





Three new names to serve the oil industry in Europe 
Asia, Africa and Latin America with the recognized 


services of both Dowell and Johnston Testers 


Dowell Schlumberger Corporation, 17, Place des Etats-Unis, Paris 16, France 








